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(54) CnOCOB nOJlYMEHU^ M30BPA>KEHUI/i U YCTPOfiCTBO flflfl PEAJ1H3AL4MM CflOCOGA 



(57) Pec£epaT: 

H3o6peTeHne othochtch k 
orrruKO-aneicrpoHHofl TexHMKe i/i Moxei Hafi™ 
npuMeHeHne b TeneBMAeHnn w TennoBHAeHnn, 
HanpuMep, npn pa3pa6oTKe cuoreis/ibi 
TejieBHAeHMA bncokom ^eTKOCTw c 

LUMpOKOCt)OpMaTHblM MflM CTepeOLJBeTHbIM 

M3o6pa)KeHHflMvi. flocTuraeMbiM TexHunecKM^ 
pe3yribTaT - ynyMiueHne KaMecTBeHHbix m 

MH4)OpMai4MOHHblX xapaiaepkiCTHK 

M3o6p£DKeHnW, pacwupei-iwe cpyHKquoHa/ibHbix 

B03MO>KHOCTeM npMOOpOB. CyHHOCTb 

M306peTeHMJ1 B TOM, 4TO 8 AByXKaHa/lbHOfi 

TeneBusnoHHOM cHCTeiue npn BOcnpon3BeAeHnn 
OAHoro xaApa APyrofi, npeAsapMTenbHO 
3aAepJKaHHbift, 80cnpon3BOAflT noBTOpHO v\ 
OAHOBpeMeHHO nponsBOA^T apucfjMeTn^ecKyK) 
oopaooTKy cumana. flpn stom noTOK 



MOAynnpyioT cmhxpohho c MacTOTOM cwieHbi 
KaApoB, KOTOpbie pacnonarawT b oahom cnyMae 
pflAOM, o6pa3yfl wkipoKOCpopiviaTHbifi KaAp, a b 
ApyroM Ka^pbi coBMemaioT APyr c ApyroM, 
o6pa3ya cTepeocKonn^ecKoe u3o6pa>KeHue. B 
cnynae TennoBM3HOHHOM CMCTeMbi MOAynvipyraT 
noTOKH pa3nnHHoro cneKTpa/ibHoro cocTaBa, 
perncTpupyfl pa3HOCTHbie 
cwHxpoHHc-AeMOAyiinpoBaHHbie curHanbi, 
nony^afl npn gtom M3o6pa>KeHHfl noBbiweHHoro 
KanecTBa. 5 c. h 57 3.n.<$-nbi, 33 nn. 
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(54) PROCESS OF IMAGE GENERATION AND DEVICE FOR ITS REALIZATION 



(57) Abstract: 

FIELD: optoelectronic technologies, 
television, infrared imaging. SUBSTANCE: 
invention can find use in development of 
high-definition television system with wide- 
format or stereoscopic images. Special 
feature of process lies in reconstruction in 
two- channel TV system of one frame, in 
repeat reconstruction of another frame 
delayed beforehand and in simultaneous 
arithmetic processing of signal. In this 
case flux is modulated in step with 
frequency of change of frames which are 
arranged in one case side by side to form 
wide-format frame and are matched in another 



case to form stereoscopic image. In infrared 
imaging system fluxes of different spectral 
composition are modulated, difference 
synchronously demodulated signals are 
recorded and images of increased quality are 
generated. EFFECT: improved qualitative and 
information characteristics of images, 
expanded functional capabilities of devices. 
62 cl, 35 dwg 
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H3o6peTeHne othocutc* k 
onrnKo-aneio-poHHoCi TexHMKe h mo>K8T hsmth 
npuMeHeHne b TeneBHAeHMM h TennoBMAeHMM. 

M3BecTHbi paannMHbie cpefldsa nonyneHkm 
n3o6pa>KeHMM, xapaxrepHbie Ann HM3KoypoBHero 
TeneanfleHUfl u ppa TennoBMAeHna, npn 
Koropbix n3o6pa>KeHMe npeAMeTa npoeKTwpyioT 
Ha M03auHHbifl npneMHUK H3nyHeHMfl (MuweHb 
nepeflaioi^eCi Tpy6Kn, AByMepHan M03anxa 

HyBCTBHTe/lbHblX SJieMeHTOB), B KOTOpOM 

ocyLuecTBJiseTCfl pa3BepTKa (aHanu3) 3Toro 
n3o6pa>KeHMfl c qenbio nony^eHUfl 
noc/ieAOBaTenbHOCTM aneiapn^ecKnx cuma/ioB 
(1 - c.209, 210, 259). Ecnn npneMHa« M03aw<a 
OAHOMepHa (b BMAe nnHe^KH), to pa3BepTKy 
npon3BOA«T KaK b npodpaHCTBe npeAMeTOB, tbk 
h b nnocKocTM nsoGpa^eHMfl, ncnonb3yfl 
pasnnMHbie onTMKo-MexaHkmecKue m 
aneiapoHHbie pa3BepTbi Baroque ycTpoMCTBa, 
KOTopbie npuMeHflioTCfl TatoKe h b npoi^ecce 
BOcnpon3BeAeHn« (cnHTe3a) usocpaweHufi (1 - 
c. 203-208). 

K HeAOCTaTKaM yKa3aHHbix pa3BepTOK npn 
nony-ieHUM cumanoB, 6nu3KHx k noporoBbiM, 

OTHOCHTCfl B03HMKHOBeHMe CTpyKTypHOFO 

(reoMeTpunecKoro) wyMa, cmibHo yxyAwaiomero 
noKa3aTenn KanecTBa m o6Hapy>KHTenbHofi 
cnoco6HocTM npwcopa, hto cbr33ho c 

pa36pOCOM MyBCTBHTe/lbHOCTH l/l IliyMOB B 

npweMHUKe h Tpe6yeT npHHHTHfl cnei^na/ibHbix 

Mep 6opb6bl C 3TMM flBJIGHMGM, KOTOpoe CBfl3aHO 

c MOAynflUnew noTOKa (2 - c, 194-197). Ho 
MOAyjiflLjMfl noTOKa cHn>KaeT Kflfl npneMHOtf 
cucTeMbi, ee oo"Hapy>KHTe.nbHyio cnoco6HOCTb, 
mto aneAyeT yMMTbiBaTb. 

H3BeCTeH MMMepCMOHHbl^ npneMHMK 

n3/iyHeHMfl, no3BO/iflioinMfl y/iyHUJHTb 
3HepreTM^ecKne xapaKTepucTHKn cucTewibi (3 - 
c. 108), OAHaKO HannMne TonbKO OAHoro 
^yBCTBMTenbHoro ajiewieHTa, HaxoAflmerocfl b 
KOHTaiae c MaccMBHotf nnH30«, He no3BoriReT 
o6oMTncb 6e3 KpnoreHHO^ cucTeMbi, KOTOpan a 
3TOM cnynae curibHo ycnoKHneTCR, nenan 
npuGop Hea4)($)eKTMBHbiM (2 - c. 9-26). 

B H3BeCTHblX CUCTeMaX, C03AaiOLHMX 
WUpOKOCfcopMaTHbie M306pa)KeHM51, T3KHX K3K 

khho win cucTeMa TeneBMAeHM^ BbicoKoPi 

M6TK0CTH, nOBblllieHHe MHC|)OpMamiOHHOM 

coAepJKaTenbHOCTM KapTHH 3a cneT yBennneHUfl 
4)opMaTa KaApa c 4:3 flo 2:1 BneneT sa co6oi* 
nnoo cHM)KeHMe ob"Hapy>KUTejibHotf 
cnoco6HOCTH, jihco KaMecTBa M306pa>KeHM5i. 
KpoMe Toro, b TennoBM3opax sto MoweT 6biTb 

CB»3aHO C H8BbJC0K0M BeflUMUHOM 

K03cf3cf)Mi4MeHTa McnoribsoBaHMR 3epKanbHofi 

rpaHM (34)4>eKTMBHOCTb pa3BepTKH) T) =0,5. 

HsBecrHa CKaHMpyHDtAafl cucTeMa (4), 
o6ecneHMBaiou4afl nonyneHne AByx 
pa3HOMaciuTa6Hbix M3o6pa>KeHufi, mto 
noBULLiaeT Ka^ecTBO M3o6pa>KeHnfi m 

B03MOKHOCTU Ten/10BH30pa. 0AH3K0 cwcreMa 

MMeeT cpaBHUTenbHO oojibwue raSapnTbi. 
H3BecTeH 6ncneKTpanbHbifi TennoBusop o 
6/iokom BbiMMTaHMfl cumanoB, o6ecneMMBaiomnM 
perncTpaL^Mio "TOMeMHbix" ropflMux ofrbeiaoB npn 
cpaBHUTenbHO hm3ko^ pa3peiuaiOL^e^ 
cnoco6Hocrn npn6opa (5). M3BecrHO ycrpoMCTBO 
c ycTaHOBneHHbiMM Ha Typenn onnmecKMMM 

C})MribTpaMH (1 - C. 305). H3BeCTHO yCTpO^CTBO 

Ana nonyMeHMfl M3o6pa^<eHM^ c 
oriTHKO-MexaHimecKoft pa3BepTKOfl (6) n 
sjieiorpimecKofl pasBepTKOfl (7 - c. 379 - 
npoTOTun), KOTopbie coflep>KaT 6noKM MHAWKaMnn 

C AByMfl pa3B8pTblBaK)l^MMM 

(aneiapoHHo-jiyHeBbiMM) cucTeMaMM, b kotopwx 
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npowsBOAHTCfl nepeAana (BOcnpon3BeAeHne) 
AByx KaApoB oAHOBpeMeHHO. 

K HeflocTaTKaM yKa3aHHbix TexHM^ecKnx 
peweHMK cneAyeT oTHecTH Bnn^Hne 
CTpyicrypHoro myMa, orpaHnneHHbie 
4)yHKi^noHanbHbie bosmokhoctm, cpaBHUTenbHO 
6oribiUMe ra6apnTbi MHAHKaTopHoro 6noKa m 
nnoxoe ncno/ib30BaHne ero BO3M05KH0creM . 

UenbKD M3o6peTeHn« AB/ifieTCfl yBennneHne 
npoAyKTMBHOcTM, ynyHiueHMe KaMecTBeHHbix m 
HHC^opMaL^noHHbix xapaKTepwcTMK 
kisoepaweHMfi, pacuunpeHne c|)yHKL^noH£uibHbix 
B03MO>KHOCTe^ npn6opoB, ynynujeHne mx 
SHepreTMHecKnx m ra6apnTHbix noKa3aTenefi. 

YKa3aHHafl i^erib AocTuraeTCfl 6naroAapfl 
TOMy, mto b cnoco6e nonyneHMfl b npn6opax 
nsoSpaxeHuft, 3aicnK)HaioiAeMCfl b CTpoHHofi 
pasBepTKe m b nepnoAnnecKOM cMeHe AByx 
KaApoB, npn Bocnpon3BeAeHnn oahoto KaApa 

APyrO^ BOCnpOM3BOAflT nOBTOpHO, npM 3TOM 

npoMSBOA^T apnc|)MeTMMecKyK) o6pa6oTKy 
cnmano8; cmhxpohho co cMeHOi^ KaApoB 
MOAy/inpyK)T noTOK, HanpaBnweMbi^ k 
npneMHMKy; M3MeHflK)T cpopiviaT KaApa nyTeM 
yBennMeHna Mucna CTpoK no ropn30HTanw; 

CUHXpOHHO CO CMeHOfl K3ApOB M3MeHflK)T 

cneKTpanbHbiM cocraB n3nyMeHMn; CMeHy OAHoro 
n Apyroro KaApoB npOM3BOAflT c pasnnHHoti 

HaCTOTOtf; CUHXpOHHO CO CMeHO^ KaApoB 

npon3BOAflT o6nyMeHne npeAMeTa ot McroHHUKa, 
cneiap n3nyMeHHfl KOToporo npeABapnTeribHO 
npuBOA^T b cooTBeTCTBue co cneKTpanbHoti 
xapaiaepucTHKO^ npneMHUKa nsnyHeHMM; 
npnoop nepeMeu^aioT n OAHOBpeMeHHO 
L^HKHnnecKn noBopaMMBaiOT ycTaHOBneHHoe 
nepeA npn6opoM 3epKano, coxpaHqfl 
HanpaBJieHne npn6opa Ha npeAMeT b TeneHne 
Ka^qoro uwoia Hen3MeHHbiM, npn stom MacTOTy 

qHK/lOB yCTaHaBJIMBaKDT B 3aBHCMMOCTH OT 

napaMeTpoB onTMKn m ABH>KeHMfl npn6opa; 
nacTOTy CMeHbi KaApoB f\ena\oT paBHod mjim 

KpaTHOR MaCTOTe I^MKnOB, CUHXpOHHO C KOTOpOfi 

npon3BOAflT cf)HKcaqnio curHanoB M3o6pa>KeHUfl; 
nacTOTy MOAynRi^nn Bbi6npaM3T HM>Ke nacTOTbj 
CMeHbi KaApos; cmhxpohho c Bocnpon3BeAeHneM 
KaApoB npon3BOA«T HepeccTpOHHyfo pa3BepTKy 

H306pa>KeHMfl. 

B ycTpoC^CTBe Ann peannsai^nn cnoco6a, 
coAepKaiAeM npneMHbiM 6/iok c o6"beKTMBOM m 

M03aHHHblM npneMHUKOM MSJiyMeHMfl, BblXOAOM 

CB«3aHHbiM nepe3 ycuriMTenb sneicrpoHHoro 
6noKa c bxoaom MHAMKaTOpHoro 6noKa, 
MMetOLAi/iM ABe pa3BepTbiBaK)LAMe cucTeMbi, 
cnHxporeHepaTop, CBH3aHHbifi co cpeACTBOM 
pasBepTKH n3o6pa>KeHMfl b cocTaBe npneMHoro m 
MHAHKaTOpHoro 6/iokob, ycTaHOBneH 6jiok 
naMATH, cB?i3aHHbiCi c npneMHbiM 6jiokom, a 

TaiOKe C MHAHKaTOpHblM 6noKOM nepe3 

nepeioiioHaTenb, ynpaBrmeMbifl ot 
cnHxporeHepaTopa; b npneMHOM 6noKe 
ycTanoaneH MOAynflTop noToxa, cBfl3aHHbi^ c 
cnHxporeHepaTopoM; MOflynflTOp BbinonHeH 

3epKa/lbHblM C AUXpOMHHblM nOKpblTMeMj 

npneMHbiM GnoK cHa6>KBH ycTaHoaneHHbiM Ha 
ocm BpameHMW Ha6opoM pa3nnHHbix 
CBeTocfin/ibTpoB; CBeTocf>n/ibTpbi BbinoiiHeHbi Ha 
rpaHHx N-rpaHHoro 3epKana; ocb BpaineHwa 

CBeTOCt)HJlbTpOB CBfl3aHa C MexaHHSMOM 

npepbiBMCToro ABH)KeHH5i Ma/ibTuvicKoii 
cucTeMbi; sneiapoHHbiW 6jiok cHa6>xeH 
cpeACTBOM Ann apuc^MeTHMecKOM o6pa6oTKM 
cuma/iOB; b npneMHOM 6noKe no o6e CTOpoHbi 
o6"beKTHBa, HaKnoHHO k onTMMecKO^ ocu, 
pacnono)KeHbi nepBoe w BTopoe nnocKne 
3epKana c OTBepcTMHMH Ha nepeceneHnn c 
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OCbfO, a 3a BTOpbIM n/lOCKUM 3epKa/10M 

pacnonoKeH btodom o6"beianB; MOfly/i«rop 
pacnoncweH b6tm3m OTBepcTMfl b nnocKOM 
3epKajie; MOAy/iflTop BbinonHeH b BMAe pacipa 
Ko/ibueBofl 4)opMbi c npo3paHHo« cepeflMHofl, 
npn 3tom paAnanbHbi^ pasMep pacipa CBfl3aH c 
pasiwepoM n3o6paxeHnn, co3AaBaeMWM 
06-beKTMBOM; MOAy/i«Top Bbino^HeH 

KMflKOKpHCTa/lJl HMeCKM M , COBMeii^eHHblM C 

KpMBOJiwHefiHbiM 3epKa/ioM, a/ieiaptmecKH 
npoBOAfliuafi noBepxHOCTb KOToporo CBH3aHa c 
reHepaTopoM nepeMeHHoro HanpaweHUfl; 
BTopofi o6*beKTMB ycTaHoaneH Ha Typenn, 
coAep^mefi p«A o&beKTMBOB c pa3Jin4HbiM 
cfeoKycHbiM paccTOAHneM; cpeACTBO Ana 

3JieKTpUMeCKOfi pa3BepTKH H306pa>KeHMfl B 

npneMHOM 6noKe AonoriHeHO CKaHnpytomuM 
N-rpaHHbiM 3epKanoM; ocb spameHMfl 
N-rpaHHoro 3epKana HanpasneHa noA yrnowi k 

napa/lJieJlbHblM OCflM AByX 06*beKTMBOB; 

cHa6>KeHo ccfepuMecKUM 3epKanoM, i^eHTp 
KOToporo pacnonoweH b6jih3m ocm Bpai^eHUR 
N-rpaHHoro sepKana, KOTopoe yciaHOBneHO 
Me>KAy cxpepmecMM sepKanoM m ABy ma 
o6"beKTUBaMM, npn stom MexcAy cdpepmecmM v\ 
N-rpaHHbiM 3epKa/iaMM pacnonoweHa 
Henpo3paMHafl afcepunecKafl noBepxHOCTb c 
AByMH meneBbiMM A^acfcparMaMM; 
Henpo3paHHaa afcepMMecKaa noBepxHOCTb 
CB^3aHa c TepMOCTa6njiM3aTopoM; ocb 
Bpaii^eHMfl (N-rpaHHoro 3epKana HanpaaneHa 
nepe3 o6"beKTMB n ero cfcoKyc, npn 3tom 
sepKanbHaa noBepxHOCTb rpaHM o6pameHa b 
dopoHy ocm BpameHUH, c KOTOpofi coBMei^eH 
npnewiHUK MsnyHeHMfl; c ocbio BpameHUfl 
coBiuemeH BTopofi npneMHMK n3nyMeHMfl; 
npneMHbi^ 6/iok CHaowen cpeACTBOM Ann 
AUCKpeTHoro, i^MKnunecKoro oTKnoHeHUfl ocm 
o6"beKTMBa; cpeACTBO BbinoriHeHO b bma© 
pacnono)KeHHoro Ha ocm Bpau^eHM« nxiocKoro 
3epKana, npMBOA KOToporo CBH3aH c 

CMHXporeHepaTOpOM, npM 3T0M 06"beKTMB 

coAepKMT BorHyToe m nnocKoe c OTBepcTMeM 
sepKa/io, c KOTopbiM conpaweH cfcoicyc BomyToro 
sepKa/ia, a TaioKe npMeMHMK M3nyneHMfl; 
cpeACTBO CHa6x<eHO mctohhmkom M3nyMeHMfl, 
HanpaB/ieHHbiM nepe3 OTBepcTMe b nnocKOM 
3epKane m cBH3aHHbiM c CMHxporeHepaiopoM; 
npMeMHMK M3JiyHeHMfl BbinoriHeH b BMAe 
nepeAaiometf Tpy6KM, CHaoxeHHofl /imhsoH, Ha 
KOTopofi pacnonoweHa MMiueHb; cpeACTBO 
coAep)KMT N-rpaHHoe sepKano, o6paii^eHHoe k 
ocm BpaiueHMn, npM stom rpaHM mmchdt 
pa3HMMHbiM yron HaxnoHa k stom" ocm, Ha 
KOTopofi ycTaHOBJieH b cfoKyce o6*beKTMBa 
npMeMHMK M3nyMeHMfi; cpeACTBO BbinoriHeHO b 
BMAe nnocKoro 3epKana, pacnono>KeHHoro Ha 
ocm BpaujeHMR, HanpaB/ieHHOM 
nepneHAMKynflpHO k ocm BpaujeHMfl N-rpaHHoro 
sepKana, npM stom npMBOA nnocKoro 3epKana 
CB«3aH c CMHxporeHepaTopoM; MMeeTca 
cpeACTBO Ann pacujMpeHMn yma o630pa, 
KOTopoe coAep)KMT onTMHecKMfl sneMeHT, 
pacnono)KeHHbi^ Ha nepeceneHMM ocm 
o6"beKTMBa c ocbio Bpai^eHMfl N-rpaHHoro 
3epKana, coBnaAaioineM* c ocbio noBopoTa 3Toro 
sjieiweHTa, MexaHMMecKM CBA3aHHoro c 

0&b8KTMBOM M npMeMHMKOM M3JiyHeHMfl; 

onTMHecKMC^ sneweHT BbinonHeH b BMAe 
njiocKoro 3epKana; onTMHecKM^ sneivieHT 
BunoneH b BMfle oKynflpHo^ nacTM 
TenecKonMHecKoft CMCTeMbi; caMO ycTpo^cTBO 
ycTaHoaneHO Ha neTaTeribHOM annapaTe, npM 
stom nepeA npMeMHbiM 6/iokom ycTaHoaneHO 
nnocKoe 3epKano, CB*3aHHoe c npMBOAOM Ana 



spau^eHMR, ynpaB/ifleMbiM ot AaTMMKa 
MMnynbcoB, nponopuMOHa/ibHbix OTHOiueHMHD 

V/H, TAe V M H, COOTBeTCTBeHHO CKOpOCTb M 

BbicoTa noneTa neTaTenbHoro annapaTa; 
pa3BepTbiBaioiMMe 3neKTpOHHo-nyHe8bte 

5 CMCTeMbi ycTaHOBJieHbi napannenbHO Apyr Apyry 
BHyTpM 6ajinoHa c o6u^mm SKpaHOM, HaxnoHHO k 
3KpaHy m napanne/ibHO APyr Apyry 
pacnono)KeHbi 3epKano m cBeTOAenMTeribHoe 
3epKano; cpeACTBO AJin pa3BepTKM M3o6pa)KeHMfl 

1Q B COCTaBe MHAMK3TOpH0rO 6noKa COAep>KMT 

cMCTeMy BepTMKanbHoro oTKnoHeHMfl AByx 
nyneM, csasaHHyio c reHepaTopoM CTpoHHbix 
MMnynbcoB, m CMCTeMy ropM30HTanbHoro 
OTKnoHeHMq nyHefi, CBHsaHHyio c reHepaTopoM 
KaAPOBbix MMnynbcoB. 
75 Cnoco6 m ycTpoMCTBo atih ero peanM3aL\MM 
noflCHflioTCfl MepTe>KaMM. 

Ha cf)Mr. 1 noKa3aH AByxKaHanbHbi^ npM6op 
(cxeMa) c sneicrpOHHOv^ pa3BepTKoR 

M306pa>KeHMfl. 

ct>Mr. 2 - npM6op c oAHOKaHa/ibHbiM 

20 3/ieKTpOHHbIM 6J10KOM M KaHaiOLi^MMCfl n/lOCKMM 

sepKanoM Ha BXOAe. 

OMr. 3 - npM6op c oahmm bxoahwm 

06"beKTMB0M M nOBOpOTHblM AByXH03ML|M0HHblM 

nnocKMM 3epKanoM. 

<t>Mr. 4 - MMMeDCMOHHblM npMeMHMK 

25 M3nyHeHHH b BMAe nepeAaiomeM Tpy6KM. 

<t>MI\ 5 - npM6op C 6/IOKOM CBeTOCfMnbTpOB M 

cyMMaTopoM CMmanoB. 

OMr. 6 - 67lOK CBeTOCf)MJlbTpOB B COMeTaHMM c 
ManbTMMCKOM CMCTeMOM. 

2Q Our. 7 - BapnaHT AByxKaHanbHOM onTM^ecKOM 
CMCTeMbi c 3epKanbHbiM m o Ayri a to poM , 
MMerau^MM AnxpoMHHoe noKpbiTne. 

OMr. 8 - CKaHMpyioinafi cMCTeMa c nnocKMM 
3epKanoM. 

ct>Mr. 9 - CKaHMpyioLnafl CMCTeMa c N-rpaHHbiM 
35 sepKanoM. 

OMr. 10 - BapMaHT CMCTeMbi co 
CBeTocfDM/ibTpaMM, BbinonHeHHbiMM Ha rpaHflx 
3epKana, 

OMr. 11 - BapMaHT CMCTeMbi C ABOPlHblM 
06"beKTMBOM LLlMMATa. 

40 <l>Mr. 12 - cxeMa, noflCHAHD^aq pa6oTy 
3epKajia 22 Ha cfcur. 2. 

OMr. 13 - l-Pi BapMaHT 2-x KaHanbHoR 

CMCTeMbi C MOAynflTOpOM, yCTaHOBJieHHblM B 

oahom KaHane. 

0Mr. 14 - ll-tf BapMaHT CMCTeMbi c 

45 MOAyJIflTODOM. 

Omt. 15 - I-m BapMaHT cxeMbi anexTpoHHoro 

M MHAMKaTOpHOrO 6/lOKOB. 

0Mr, 16 - ll-fl BapMaHT cxeMbi aneiorpoHHoro 

M MHAMKaTOpHOrO 6/lOKOB. 

50 OMr. 17 - BapMaHT CMCTeMbi c 

MOAynflTopoM . 

OMr. 18 - cxeMa >KMAKOKpMCTannMHecKoro 
MOAynflTopa. 

OMr. 19 - BapMaHT cxeMbi c Ha6opOM 
o6*beKTMBOB Ha Type/in m CKaHepoM. 
55 OMr. 20 - lll-fl BapMaHT cxeMbi TaKoro we 
Ha3HaHeHHfl, hto m 4>Mr. 15. 

<t>Mr. 21 - cxeMa npM6opa c N-rpaHHbiM 
3epKanoM, o6paL4eHHbiw k ocm Bpau^eHMn. 

OMr. 22 - BapMaHT co CKaHMpyK)U|MM 
SepKailOM, MM6K3U4MM pa3HOHaKnoHHbie rpaHM, m 
SO c npMeMHbiM 6/iokom, M3o6pa>KeHHbiM b AByx 
npoeKijMflx. 

OMr. 23: a) onTMHecxafl CMCTeMa c 
N-rpaHHbiM m cc^epMMecKMM sepKanaMM b AByx 
npoeKi^M^x; 6) BapMaHT Henpo3paMHofl 
ccf)epMHecKOM nosepxHOCTM c 4-MH meneBWMM 
AMact)parMaMM; b) cxeMa noAKnioHeHM« BToporo 
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npMSMHMKa M3nyHeHMfl. 

Our. 24 - bha pacTpoB c BepTHKanbHbiM m 
ropn30HT3n bH bi m pacnonoweHHeM CTpOK. 

Our. 25 - MMMepCHOHHbltf npneMHMK c 

TBepAOTe/ibHoft MaTpvmefi m pa3BepTbiBaioinefl 
cxeMOfi. 

Our. 26 - Bapnam onTunecKOvi cucieMbi c 

2-X JlHH30BblM MMMepCMOMHHbIM npHeMHUKOM; 

Our. 27 - BapnaHT coneTaHUH 
MMMepcMOHHoro npneMHUKa c N-rpaHHbiM 
3epKanoM. 

Our. 28 - MMMepcuoHHbifl npneMHUK c 
nnH3otf, MMewiMePi 3epKanbHoe noKpbune. 

Our. 29 - HMMepcuoHHbifi npneMHMK c 
jinH3ofi p MMewuie^ 2-x cropoHHee 3epKanbHoe 
noKpbiTMe. 

Our. 30 - cxeiwia MHAHKaTopHoro 6/ioKa c 
ycunviTeriflMM-orpaHUHMTenflMM. 

Our. 31 - cxeivia npnGopa c oflHOKaHanbHbiwi 
npneMHbiM m 2-x KananbHbiM MHflMKaTopHbiM 

6J10K3MM. 

Our. 32 - MOflynfli^noHHaq xapaKTepucTMKa 
AByxKaHajibHoro n hah ^a to pa c rpacf)HKOM 
curHanoB. 

Our. 33 - cxeivia npi/i6opa c AsyxKaHa/ibHbiM 
cMmanbHbiM TpaiaoM. 

ripeACTaBneHHbie Ha MepTewax cxewibi 
coflepwaT cneAyioiMMe aneMeHTbi (KOMnoHeHTbi). 

Our. 1: 1, 2 - o6-beKTHBbi, 3, 4 - 
npneMHMKn n3JiyMeHMA (nepeAaioinne Tpy6KM), 5, 

6 - OTKTIOHflKHAafl CklCTeMa, CBfl3aHHafl C OJIOKOM 

reHepaTopa MMnyribcoB oTKnoHenufi 7, 8 - 
MOAynflTop (ofrnopaTop), M3o6pa^<eHHbiM b AByx 
npoeKLjMflx, CBfl3aHHbi^ c npuBOAOM 9; 10, 11 - 
BMAeoycunnTe/in, 12, 13 - 6jiokh naMATM, 14 - 
nepeKnioMaTanb c KOHTaicraMn, 15 - MHAHKaTOp 
M3o6paweHMfl, 16, 17 - OTKnoHflfoinaa cucTeiwa, 
CBfl3aHHa^ c ojiokom reHepaTopa HMny/ibcoB 18, 
19 - cnHXporeHepaTop, 20 - cTepeo30Ha, 21 - 
nnocKoe 3epKano, 22 - CBeTOAenme/ibHoe 
3epKano. 

Our. 2: 1, 2, 3, 5, 8, 11, 12, 15, 16, 
17, 18, 19-to we, hto m Ha cjmr.1; 4, 6 - 
OKy/iJipHbie nnH3bi, 13, 20 - nnocKne 3epKana, 
10 - riMHsa npneMHMKa, 22 - nnocKoe 
Kanaiomeecfl 3epKano, cBA3aHHoe c npuBOAOM 
23 m AamnKOM MMnyribcoB 24, Ana ynpaBneHUfi 
MacTOTofl Ka^aHUfl nponopquoHanbHO BennnuHe 
V/H, 21 - 3epKanbHaa npn3Ma. 

Our. 3: 1, 2 - eomyToe m nnocKoe 
3epKana, 4 - KoppeiquoHHafl nnacTMHKa, 3, 5, 

7 - to we, hto m Ha cjjnr.1; 6 - nnocKoe 
noBopoTHoe AByxno3ML4noHHoe sepKano, 
CBR3aHHoe c npuBOAOM 9, BK/iioHaioLUMM B ce6fl 
n cnHxpoAaTMHK, 8 - MecTo pacnonoKeHMfl 
MOAynwpyK>me& 3acnoHKu, 10 - mctohhwk 
u3nyMeHHfl, cBA3aHHbi^ c 6noKOM ynpaBneHUfl 
12, 11 - pecfcneiaop. 

Our, 4: nepeAaiomaa Tpy6Ka 3 c nuH30M 13, 

06pa3yi0lHHe MMMepCMOHHblM npneMHHK. 

Our, 5: 1-12, 14, 19 - to we, mto h Ha 
cf)Mr. 1; 13 - cyMMaTop, CBfl3aHHbifi c 
BMAeoycunnTeneM 16; 15 - BTOpofl 
nepeKnioMaTenb, 17 - BbiKruonaTenb. 

Our. 6; 1 - Type/ib c OKHawiu An* 
CBeTocfju/ibTpoB 2, CBfl3aHHafl c BanoM 
"MajibTM^CKoro KpecTa" 3, b npopesb KOTOporo 
BOiuen naneij 5, pacnonoweHHbifi Ha 

3KCI4eHTpMK6 4 c C|)MKCMpyK)U4eM iuaM60M 6, 

KOTopbifl CB«3aH c ABHraTeneM (He noKa3aH), 7 
- HaicnoHHoe 3epKano, 8 - hctohhhk aTanoHHoro 
M3JiyHGHMfl, CBfl3aHHbift c 6/iokom ynpaBneHnfl 9. 

Our. 7: 1, 2 - nnocKne sepKana c 
OTBepcTHflMn; 3, 4, 5, 6, 7, 9 - nepBbiM, 

BTOpOtl, TpeTUM, HeTBepTblW, nflTbIM H LJjeCTOtf 
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06"beKTMBbl, 8 - MOAy/lflTOp (C B03MOWHOCTbK> 

MMeTb A^xponMHoe noKpbiTue Ha naMensx), 10, 
11 - npneMHMKM MSJiyHeHUfi, 12 - npoeKL^nn 
nynefi, HanpaBneHHbix H3 npeAMeTHO^ 
nnocKOCTM. 

Our. 8; 6, 10, 11 - to we, hto m Ha cf>nr. 
7; 12 - nnocKoe CKaHnpyioi^ee 3epKano. 

Our. 9: 1 - o6"beKTMB, 2 - N-rpaHHoe 
cKaHnpyioiAee sepKano, 3 - npeeMHMK 
nanyneHMfl. 

Our, 10: 1, 2, 3, 4, 5, 6 - to we, hto m 
Ha cfwrJ; 7, 9 - nnocKne sepKana, 8 - 
N-rpaHHoe 3epKano c ahxpouhhwm noKpbiTneM 

11 u 12, 10 - npneMHHK nsnyneHUfl, 13 - 

BXOAHOe OKHO. 

qbur. 11: a) 1, 2, 3, 4, 5, 8 - to we, hto 
m Ha 0m. 7; 6, 7, 9, 10 - nnocKne 3epKana; 
11, 13 - 06-beKTHBbi, 12 - AByxrpaHHoe sepKano 
14, 15 - npnewiHMKn; 16, 17 - KoppeKi^noHHbie 
nnacTMHbi; 6) 12 - AByxrpaHHoe CKaHMpyKDLAee 
3epKano (BapwaHT ycTaHOBKM). 

Our. 12: 1 - 06-beKTUB, 2 - nnocKoe 
Kanaiouneecfl 3epKano. 

Our. 13: 1, 2, 3, 4 - o6"-beKTMBbi 
TenecKonnnecKnx CMCTeM, 5, 6 - nnocKne 
3epKana, 7 - N-rpaHHoe, CBflsaHHoe c npMBOAOM 
16 3epKano, 8 - o6TiopaTop, 9 - o6"beKTMB 
npneMHMKa 10, KOTopbiM cB«3aH c aneiapoHHbiM 

KOMMyTaTOpOM, HMeiOlAMM 6J10K KTIIOHefi 11 n 

pacnpeAennTenb MMny/ibcoB 15, 12 
nepeKTiMDHaTenb bmas cnHxponMnynbcoB, 
HanpaBJiaeMbix k nepeAaTM^Ky (I1EP), KOTopbiCi 
CBH3aH TaKwe h c BHAeoycunnTeneM 14, 13 - 
cnHxpoAaTHMK, a yron pa3BeA©HHfl o6"beicrnBOB 
c yrnoM nonn 3peHM« p 

Our. 14: 1, 4, 5, 8 - to we, hto h Ha 
0nr. 7, 6 - npneMHMK M3nyHeHH5i, 7 - 
OTKnoHflHDU^afl cucTeiwa, 9 - BUAeoycmiHTenb, 
CBfi3aHHbi^ c nepeAaTHUKOM cumanoB, 10, 11 - 
reHepaTopbi cTpoHHbix m KaApoBbix, 
cnHXpOHH3MpOBaHHbix wiewAY co6otf HMnynbcoB, 

12 -nepeKnioHaTejib, 13 - cnHxpoAaTHHK, 15 - 
rpaqtiMK cnHxponMnynbcoB, 14 - npMBOA 
MOAyn^Topa 8. 

Our. 15: 1-2 - nepeKTiKDHaTenb, CBH3aHHbifi c 
BbixoAOM npneMHMKa cumanoB (lip), 3, 4, 5 - 
BTopofi nepeKnwHaTenb, 6, 7 - 67iokh naMflTH, 8 

BbiHMTajou^ee ycTpoticTBO, 9, 10 
BHAeoycuriMTenn, 11 - nepeKnioHaTenb 
CMHxpoMMnynbcoB, CBfl3aHHbiW c reHepaTopaMM 
pasBepTKM 12, 13, MewAy co6oCl 

CMHXpOHM3HpOBaHHblMH, 14 - OTKJlOHfllOmafl 

cucTewia, 15 - MHA^KaTOp W3o6paweHi/m, 16 - 
cfiopMa pacTpa Ha SKpaHe HHAMKaTopa, 17 - 
CTepeocKonnHecKne ohkm, ncnonb3yeMbie 
To/ibKO b pewnwie CTepeonepeAann. 

Our. 16: 1-8 - to we, hto m Ha 0nr. 15, 9 

- BTOpofi BblHUTaJOLi^M^ 6/lOK, 10, 11 - 

BHAeoyci/mnTeni/i, 1 2 - nepeKTiKDHaTenb 
cnHxponMnyribcoB, 13, 14 - 6jiok reHepaTOpOB 

KaApOBblX H CTpOHHblX HMnyJlbCOB, 15 - 

OTKnoHfliOL^afl CMCTeMa; 16, 17 - nHAHKaTopw 
M3o6paweHH«; 18, 19 - npoeKqaoHHbie 
o6"beKTMBbi, 20 - o6mntf SKpaH. 

Our. 17: 1, 2 - nnocKne 3epKana, 3 - 
riMH30BbiR, a 4 -3epKanbHbifi c oTBepcTneM - 
KOMnoHeHTbi nepBoro o6"beKTMBa, 5 - BTOpoC^ 
o6-beKTHB (Bapnoo6"beKTMB), 6 - npneMHHK 
M3jiy^eHnn, 7 - MOAynflTOp 

WMAKOKpHCTaJlJlHHeCKHtf, 8, 9 - KOppeKL^HOHHbie 

nnacTHHbi, 10 - 6noK ynpaBneHHfl MOAyn^TopoM, 
11 - 3aAaK>mMfi reHepaTop, 12 
CMHxporeHepaTop, 13, 14 - <£opMnpyKHAnfi m 
OKOHeHHbie 6noKM, CBfl3aHHbie c nepeAaTHUKOM, 
KyAa HanpasneH no/iHbi^ TeneBM3MOHHbi« 
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cuma/i, BKnioHafl cnHxpoHMnynbCbi. 

Our. 18: 1 - npo3paMHaa nnacTMHa, 2 - 
npoapaMHbitf aneicrpoA, 3 - whakhm KpucTan/i, 4 
KpuBonnHe^Hoe (BbinyKnoe) 3epKano, 
MeTajinu3upoBaHHafl noBepxHOCTb KOToporo 

HaXOflHTCfl B K0HT3KT9 C JKMAKMM KpHCTa/1/lOM, 

Bbino/iHflR ponb aneKTpoAa, 5 
repMeTW3npyiomafl npoicnaAKa. 

Our. 19: 1, 2 - ofrbeiakiBbi (BKmonafl 
BTopoCi), ycTaHOBneHHbie Ha Typenn, 3 - 
ruiocKoe acaHwpyioinee 3epKano, 4, 5 - 
conpaweHHbie Apyr c ApyroM o6"beKTHB n 
npneMHUK. 

Our. 20: 1-9 - to we, hto h Ha cfcur. 16; 

10, 11 - 6/lOKH Cj)OpMI/ipOBaHHfl L^BeTOBbtX 

cumanoB; 12 - hhahjotop M3o6paweHMfl (2-x 
KaHanbHbiM 3-x nyMeBofi KMHecKon). 

Our. 21: 1 - 3epKanbHbiPi o6"beKTi/iB, 2 - 
cpeACTBO b BHAe nnocKoro sepirana, cnywamee 

AHA AHCKpeTHOrO OTKnOHeHMfl OCH 06"beKTMBa, 3 

- npneMHUK, 4 - npwBOA nnocKoro 3epKana 2; 5 

- 6riOK o6pa6oTKn cumajia, 6 - N-rpaHHoe 
aepKano, CBfl3aHHoe c npusoAOM 16; 7 - 
BMAeoycunnTenb, 8 - 67iok naiviyiTM h nHBepcun 
CTpyicrypHotf noiwexn, ynpaBrmeMbitf 
nepeKHJOMaTeneM 9 n cHHxporeHepaTopoM 19; 
11 - CHmanbHbifl 6jiok fiawa™, CBfl3aHHbifi 
nepe3 nepeKnK)«-iaTejib 14 c MHAMKaTopoM 15; 13 

- cnHxpoAaTHMK, 12 - ojiok reHepaTopoB 

MMny/lbCOB paSBepTKM, CBH3aHHblfi c 

OTKfiOHfliOLne^ CMCTeMoCi 18; Ha no3. 17 noKa3aH 
npuMepHbiM rpacjDMK, coAepwa 11414 m ABynonapHbie 
m oAHonormpHbie niwpoKue m y3Kue MMnyribCbi 
Ana ynpaBneHun 6noKaMn 4, 8, 9 u 7 ot 6noKa 
19. 

Our. 22: 1 - 3epKanbHbifi o6"beKTMB c 
KOppeKL\HOHHO« nnacTHHOfl 4 h nnocKUM 
3epxajioM 15 c OTBepcTMeM (o6"beKTMB LUMHATa); 
6 - N-rpaHHoe CKaHnpyioii^ee sepKano, 7 - 
KOHASHCOp, 3 -npneMHMK, 8 - CQtepMHecKoe 
sepKano, o6pa3yioLnee c oKynapoM 2 
TenecKonnnecKyKD ci/ioreMy. 9neMeHTbi 1, 2, 3, 
4, 5, 7 MexaHnnecKM CBfl3aHbi m MoryT GbiTb 
noBepHyTbi BOKpyr ocm, coBnaAaromefi c ocbio 
Bpai^eHun cKaHnpyfOL^ero aneMeHTa 6. 

Our. 23a: 1, 2, 4 - 06-beKTMBbi, 3, 3 1( 3 2 - 
npneMHUKM i/ianyneHMfl, 5 - oViok oo"paooTKi/i 
CMmana, 6 - N-rpaHHoe 3epKano (6apaoaH), 

CBfl33HHOe C npHBOflOM ftHfl BpameHMH 16, 7 - 

ccfjepMHecKoe 3epKano, 8 - nnocKoe 3epKano 
(bo3mo>kho noBopaHMBaeivioe), 9 
TepMOCTa6nnn3aTop, 10 - Henpo3paHHaa 
ccfcepMHecKafl noBepxHOCTb c 2-mh ii^eneBbiMM 
AnacfjparMaMM. Onr.236 - to we, c 4-ivm 
LueneBbiMM Ana$parMaMM. Our. 23b - BapnaHT 
cxeMbi c AByMfl npnewHMKaMM. 

Our. 24: 1,2- nprnwepbi pacTpoB Ha 3KpaHe 
MHAMKaTopa npH BepTMKanbHOM m 
ropM30HTanbHOM pacnonoweHww crpoK. 

Our. 25: 1 - JiHH3a, 2 - M03awHHbifi 
(MaTpuHHbi^) npneMHUK nanyneHMfl, 3 - 
reHepaTop CTpoHHOfl pa3BepTKM, 4 - BbixoAHofi 
perncrp, 5 - reHepaTop KaflpoBotf pasBepTwi. 

Our. 26: 1 - nnH3a, 2 - npneiviHUK, 3, 4, 5 

- nnocKne 3epKana, 6, 7 - o6*beKTUBbi. 

Our. 27: 1-4, 6, 7 - to we, hto m Ha cf>nr. 
26; 5 - N-rpaHHoe CKaHMpywu^ee 3epKano. 

Our. 28: 1 - nnH3a, 2 - npeeMHMK b 
KOHTaicre c nnH3ofi, 3 - OTpawaJoii^afl 
(sepKa/ibHaa) noBepxHOCTb, Bbino/iHeHHaji Ha 
nnH3e. 

Our. 29: 1-3 - to xe, hto m Ha cfwr. 28; 4 

- sepKajibHoe noKpbiTMG, BbinoriHeHHoe Ha 
nepeAHefi noBepxHocri4 riMH3bi. 

Our. 30: 15, 16, 17 - to we, hto m Ha 
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4)nr.1; 21, 22, 25 - rtnocKne 3epKana; 27, 28 

- ycuriMTe/iM-orpaHMMMTe/in. 

Our. 31: 4 - npeAycurwTenb, 6 - 
orpaHMHMTe/ib cumanoB CBepxy, 2-peryriflTop 
ypoBHfl, 8 - perynflTop cMeiMeHna, csfl3aHHbifl c 
MOAynnpyfoii^MMn aneicrpoAaMU 3flT; 16, 17 - 
oTKnoHflioii^a« cucTeMa, ocranbHbie aneMeHTbi - 
Te we, hto m Ha cpvir. 1. Our. 32: 
MOAyfifli^MOHHafl xapaiaepucTHKa 2-x 
KaHa/ibHoro MHAHKaTOpa M3o6paweHMfl. 

Our. 33: 1,2 - nnocKne HaKnoHHbie 3epKa/ia 

C OTBepCTMflMM, 3 - 06"beKTMB /CMMMGTpUHHblR/, 

b cpeAUHHOM nnocKocTn KOToporo pacnonoweH 
MOAyriflTop noTOKa b bma© 3aTBOpa o6paTHoro 
AeC^CTBMfl /oTBopa/, c 6noKOM ynpaaneHMfl 20; 
4, 5 - KOHAeHCopbt, 6, 7 - nepeAawiMne Tpy6KH, 
8, 9, 16, 17 - OTKnoHfliomue CMCTeMbi, 

CBfl3aHHbie C OYlOKOM CTpOHHOM M KSApOBOM 

pa3BepTKH 18; 10, 11 - npeAycunnTenn 
cumanoB, BbixoAOM CBflsaHHbie nepe3 KOHTaKTbi 
nepeKriHDHaTeneft 21 n 22 c 6noKaMn BbinnTaHnq 
23 u 24, nn6o c onoKaMM naMWTM 12 m 13, 
ynpaBJiaeMbiMM ot cnHxporenepaTopa 19; 25, 26 

- ycunnTenn-orpaHUHHTenn HM3Koro ycn/ieHki«, 
27, 28 - to we, BbicoKoro ycmieHHa; 29, 30 - 
6noKM cyMMnpoBaHMfl cumanoB, 14 - 6jiok 
nepeKntonaTene^ c ynpaBnqeMbiMM KOHTaicraMM 
"a", "6", KOTopwe CBfi3aHbi nepeMbiMKaMM c 
ynpaarmiomnMM aneicrpoAaMM HHAHKaTopa 15; 
31 - TyM6nep pyHHoro ynpaB/ieHMfl paooTofi 
nepeKnioHaTejifl 14; 32 - npniwepHbiW rpacfinK 
HanpfiweHi/m, Bbipa6aTbiBaeMoro 
cnHXporeHepaTopOM 19. 

PaccMOTpuM cnoco6 M yCTpOMCTBO B 
pa6oHnx ycnoBnyix. 

BapnaHT cucTeMbi Ha cfjur. 1 , c/iywainnR ati« 
peann3aL^nn cnoco6a, MOweT 6biTb ncnorib30BaH 
b HecKonbKHX cnynaflx: npn pacnonoweHnn 
npeAMeTa e cTepeo30He 20, Korfla nonynaiOT ero 
CTepeon3o6paweHne; mjim npn pacnonoweHnn 
npeAMeTa Ha yAaneHHOM paccTOJiHUM, KorAa 

BfiMflHHeM 6a3bl MeWAy OCflMM 06"beKTMBOB 1 m 2 

mowho npeHe6penb m nonyHMTb oaho 
cyMMapHoe nsoepaweHne. npeAnonowuM, hto b 
AaHHoK MOMeHT o6TK)paTop nepeKpbiBaeT noTOK, 
HanpaBneHHbii^ k npneMHUKy 4, a k npneMHMKy 3 
noTOK ot npeAMeTa npoxoAMT nepe3 ofi-beKTMB 1 . 
TorAa cuman, BKniOHaioiuM^ m noMexy, c 
BbixoAa npneMHUKa 3 HanpasuTca nepe3 
ycuriMTe/ib 11, K0HT3KT nepeKmoHaTexifl 14 m 
Aanee k ynpaanaioi^eMy aneiapoAy nepsoro 
KaHana MHA^KaTOpa 15. napanne/ibHO cuman 
npoxoAMT b 6jiok naMflTM 12, 3aAepwnBafiCb Ha 
0,5T K (T K - nepnoA xaApa). OAHOBpeMeHHO c 
BbixoAa npneMHMKa 4 ko BTopoMy KaHany nepe3 
BTopofi BbixoA BMAeoycM/iMTenfl 10 m KOHTaia 
nepeKnionaTerifl 14 HanpaanfleTcn noMexa c 
OTpMLtaTenbHbiM 3HaKOM BMecTe c cumanoM M3 
6/iOKa naMATH 13. B cneAyioiUMfi nonynepnoA 
o6TiopaTop 8 nepeKpbiBaeT noTOK k npneMHMKy 3 
m HanpaBnaeT noTOK k npneMHUKy 4, a KOHTaKTbi 
nepewiioHaTenfl 14 noA AeficTBweM 
CMHxponMnyribCOB nepexoA^T bo BTOpoe 
nonoweHne, m onucaHHbiM Bbiiue i^MKn 
noBTopneTCfl c nepeMeHow KaHanoB 
MHAHKaTOpa. npM 3TOM noA Ae^CTBueM 
sneMeHTOB 5, 6, 7 u 16, 17, 18, ynpaBJiaeMbix 

OT CMHXpOAaTHUKa 19, Ha MMWeHflX npneMHUKOB 
3 H 4 M Ha SKpaHaX HHAWOTOpOB npOM3BOAMTC« 

pa3BepTKa oneiapoHHbix nyne^ m o6pa3yiOTCfl 
H3o6paweHMfl npeAMeTOB. 3a BpeMfl T K b 
KawAOM M3 KananoB npoucxoAUT HanoweHne 
Apyr Ha Apyra AByx CTaL^noHapHbix no3MTMBHbix 
H3o6paweHMfl npeAMeTa m noMexn n OAHOro 
HeraTMBHoro n3o6paweHMH noMexn, BennnnHy 
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KOToporo mokho perynnpoBaTb c qe/ibio nonHotf 
KOMneHcaunn noMexu. npu stom yHTeM, hto Ann 
OTflenbHoro npneMHMKa Be/iMMMHa cTpyicrypHofi 
noMexu bo BpeiweHM H3MeHaeTCfl 
He3HaMMTe/ibHO. C noMOLUbio aneivieHTOB 21 m 22 
npoMSBOflMTCfl coBMeu^eHne neBoro u npaBoro 
n3o6pa>KeHHfl, KOTopbie, TaK we kbk u b 
npoTOTune, MoryT 3aTeM paccMaTpuBaTbcn c 

nOMOLL^blO pa3HOI4BeTHblX MJ1H nO/lflpM3ai4MOHHblX 

ohkob (npeAno/iaraeTCfl, hto b oahom cnynae 
3KpaH noKpbiBatoT pa3HOL|B6THbiMM oneHKaMM, a 
b ApyroM - nneHKaMM opToroHajibHofi 
no/iflpn3aLjnn). ycTpaHeHne cTpyKTypHOtf 
noiwexM cymecTBeHHO noBbiwaeT KanecTBO h 
y/iymuaeT BocnpuflTue M3o6pa>KeHMfl Boo6me m 
CTepeocKonnnecKoro b HacTHOc™, hto 
cocraB/ineT npeuMymecTBO no cpaBHeHUK) c 
npoTOTMnoM. C Apyrotf GTopoHbi, no cpaBHeHMio 

C H3BeCTHOfi OAHOKaHaJlbHOVI CMCTeMOfi AaHHaa 

AByxKaHa/ibHaa cucreMa noHTM b ABa pa3a 
scJx^eKTHBHee ncnorib3yeT noTOK w 
cooTBeTCTBeHHO 6onee HyBCTBMTe/ibHa (2 - c. 
197). 

npn paooTe bo btopom H3 onucaHHbix Bbiuue 
cnynaeB Ha SKpaHe nonynaioT ABa OAHHaKOBbix 
H3o6pa)KeHHfl npeAMeia m npu nx HanoweHMH 
Apyr Ha Apyra sennHMHa C/LU BospacTaeT 
npniviepHO b ygi pa3 (8 - c, 131). TaKoe 

M3o6pajKeHne mo>K6T BU3yann3upoBaTbca 
TonbKO c noMOLUbio aneMeHTOB 21 m 22 
(cneKTpoAerwTejibHafl win nojiynpo3paHHa« 
rmacTHHa), npu 3tom npuxoAHTca TepflTb okojio 
50% CBeTa. OToro mo>kho wsoewaTb, ecrm 
onTunecKoe cyMMnpoBaHne 3aweHHTb 
sreKTpuHecKMM cyMMMpoBaHneM cuma/ioB 6e3 
ncnonb30BaHHfl 3/ieivieHTOB 21, 22, Ana 3Toro 
ABa BbixoAa nepeitniOHaTerm 14 noABOAflT k 
OAHOMy M3 KaHanoB nHAMKaropa 15 (hto 

SKBMBaneHTHO OAHOMy MHAMKaTOpy). B03M0)KeH 

n rpeTufi cnynafl ncno/ib30BaHHfl CHCTeMbi (cjDnr. 
1), KOTopbiM CB«3aH c HanpasneHneM ocefi 
o6"beKTHBOB 1 m 2 noA ymoM Apyr k APyry n c 
M3MeHeHHGM $opMaTa KaApa, ho 06 stom oyAeT 
penb Huxe. Ha c£nr. 24 noKa3aHbi npwwepHbie 
pacTpw, KOTopbie MoryT 6biTb nonyneHbi Ha 
3KpaHe nHAHKaTopa 15. (IpeAnoHTeHne cneAyeT 
oTAaTb nepBOiwy pacipy, TaK KaK npu 
BepTHKanbHOM pacnono>KeHMM ctpok rpaHUL^a 
MexAy pacTpaMM nepsoro v\ BToporo KaHa/ioB Ha 
3KpaHe craHOBMTCfl He3aMeTHofi. 3to o6fiernaeT 
cfcopMwpoBaHue oahofo KaApa c()opMaTa 2:1 us 
AByx-c£opMaTOB 1:1 mjim, b o6meM cnynae, 
KaApa 2B:a M3 flByx nonyKaAPOB cfropMaTa a:a. 

PaccMOTpuM BO3M0>KH0CTb oonee npocTOM 
peann3aunn OTMeneHHbix Bbiwe npeuMymecTB, 
a Taiwe pacwupeHun c})yHKi4H0Ha^bHbix 

B03MO)KHOCTeM npn6opOB. 

Ha cj)nr. 2 npn OTKpbiTOM o6beKTHBe 6 n 
33KpbiT0M o6beKTHBe 4 noTOK ot npeAMeia k 
npneMHUKy 3 npotiAST no sneMeHTawi 
1-6-13-21-10, B pe3ynbTaTe npeo6pa3oaaHkm Ha 
BbixoAe npneMHUKa o6pa3yeTCfi CMma/i, 
HanpaBneHHbiM nepe3 sneiweHTbi 11-12 m 14 k 
AByM KaHanaiw nHAHKaropa 15. B cneAyKJi^nCi 
nonynepnoA MOAynfli^nn, KOTopan 
CMHxpoHM3npoBaHa c pa3BepTKoCi nynetf no 
KaApy, b sneMeHTax 3 n 15 noTOK npo^Aei" no 
3/ieMeHTaM 2-4-20-21-10-3, a cnmaji - no 
sjieMewaM: 11-12 m 14 - k MHAHKaTOpy 15. 
nocKOJibKy nepes sneMeHT 1 2 cumaji npoxoAUT 
c saAep>KKO& Ha BpeMn 0,5T K , to 3a nepnoA 
cumanbi o6pa3y>OT Ha 3KpaHe ABa p^aom 
pacnono)KeHHbix M3o6pa>KeHHfl npn 
AByxKpaTHOM Hano>KeHMn KaApoa Apyr Ha Apyra, 
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win KaAP qtopwaTa 2b :a. B^aroAapfl 3T0My 
AOCTuraeTCfl, BO-nepBbix, noBbiujeHne BenuMMHbi 

C/UJ M, BO-BTOpblX, nOBblLUeHMe HaCTOTbl 

MeribKaHM^ KaApoB ao sHaneHUP 
TeneBM3MOHHoro CTaHAapTa (50 ru). S^eMeHTbi 
5, 7, 9, 14, 11, 17, 18, 19 paoaraJOT 
aHa/ion/NHo TaKOBbiM b cxeiwe (finr. 1, no 

CpaBHeHMJO C KOTOpOfi HMCriO 3/ieMeHTOB 3A6Cb 

coKpameHO. B cnynae HcnonbsoBaHUfl 
noAo6Hbix cxeM b ooptobom BapMaHTe npnoopa 
AanbHetfwee noBbiLueHne BenuMMHbi C/UJ 

B03MO)KHO 3a CH6T MCKyCCTBeHHOrO yBBflMHBHUf? 

BpeivieHM HaKonneHMfl cumajia, ncnonb3yfl 
cneA^iuee nnocKoe sepKano 22, pa60Ty 
KOToporo unrnocTpupyeT o>nr. 12. 3a BpeMfl t K , 
KorAa caMO^eT c npn6opoM, neTfliAH^ co 

CKOpOCTbKD V c Ha BblCOTe 

paccTOAHwe A, nponso^Aei" 
paaBepTOK Ha mmlughh, T.e. 
tK = /W c = K.T K (1) 

rAe A - BbicoTa M3o6pa>KeHH« Ha iwecTHOCTn 

CTOpOHbl "a" MMlLieHM Tpy6KM. 

3hs9\ $0KycHoe paccTowHue o6"beKTMBa f, 
HafiAewi ymoBOM pa3Mep KaApa (p K 



Hip = V *K«T , 
6i K O K 

rAe K= Fk/F 3 ; F k = 1/T K - nacTOTa CMeHbi 
KaApoB, F 3 - nacTOTa l^ukjiob KanaHU^ 3epKana 

22, KOTOpyK) MO>KHO Bbipa3HTb IOK 
W V 

4 1 C 

F = = = <Z>, 



H Cl npoi^AST 
K KaApOBbix 



H (p 



co 3 - yrnoBaa CKopocTb 3epKana, 
ripn M3NieHeHHflx Vc/H c M3MeH«eTCP Hucno 
Hano>KeHMM KaApoB Apyr na Apyra, a 
cneAOBaTenbHO, m Bpewa HaKonneHU^ cumana 
rnasoM npn Ha6nioA©HMn SKpaHa. TaKMM 
o6pa30M, 0Tcn6>KHBaH ne 3epKanoM npeAMeTa 
npn6nn>KaeT ycnoBUfl pa6oTbi 6opTOBoro 
npn6opa k CTai4HOHapHbiM, hto cyu^ecTBeHHO 
nosbiLuaeT OTHOiueHne C/UJ. 3a6eraa BnepeA, 
OTMeTHM, hto Tararo pe3ynbTaTa mojkho 
AOCTHHb, ncnorib3yfl MMefOLMnecfl 3epKa/ia, KaK, 
HanpuMep 3epKana 5, 6 (4)nr. 13), rAe KanaHne 
npoM3BOA«T b npeAenax norifl 3peHn« 
o6"beKTHBOB 1 m 2, ec/iH ktMeeTcq TaKaa 
B03MO>KHOCTb, win ncnojib3y« 3epKano 6 (o>nr. 
3). B 3TOM cnynae npw ero OTKnoHeHnn BMecTe 
c npuBOAOM 9 BOKpyr ocm O2 oAHOBpeiweHHo 
coBepLuawTCfl AncxpeTHbie oTKnoHeHns sepKana 
6 BOKpyr ocm Oi, o neM peMb noM^eT HM>Ke. 

CpaBHusaji paccMOTpeHHyjo cucTeiwy c 
MSBecTHo^ CMCTeMOM nepeAHero o63opa Tuna 
FLTR (8 - c. 17), OTMeTHM, hto TaM 
BM3npoBaHne npeAMeTOB, BO-nepBbix, ao/dkho 
npon3BOAHTbCfl no HaKnoHHOtf Tpacce, 6onee 
AnnHHOM no cpaBHeHMK) c BusnpoBanneivi b 
HaAup, hto yBennHMBaeT ocna6neHne cumana b 
aTMoccfepe v\, BO-BTOpbix, TaM He co6n»OAaeTCfl 
ycnoBue cTaHi^MOHapHOCTM, mto orpaHUHMBaeT 
bo3mo)khoctm HaKon/ieHMfl CMmana n CB«3aHHbie 

C 3THM B03MO>KHOCTM ynyHOJeHUfl npMO'opOB. 

Bn3yanM3ai4M« cTepeocKonnMecKMX 
M3o6pa>KeHMti b cxeMe o>nr. 2 MO>KeT 
BbinonH^TbCfl aHanornHHO cxeMe cpv\r. 1 c 
noMombfo sneMeHTOB, noAo6Hbix 21 m 22. 

nyTb k AaribHeCiiueMy ynpoiAeHMK) 
onpeAenneT ycTpowcTBO, noKasaHHoe Ha cf)nr. 3, 
KOTopoe nosBO/ifleT no/iynaTb 
ujnpoKoc{)opMaTHbie M3o6pa>KeHMfl npn oahom 
o6"beKTHBe. flrifl 3Toro cjiy>KMT nnocKoe sepKano 
6, cnoco6Hoe noBopannBaTbCfl Ha yro/i, 
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onpeAenaeMbifi pa3MepaMU npweMHMKa 3. Oho 
npuHUMaer oaho m AByx c^nKcupyeMbix 
nono>KeHMM c HacroTOM cwieHbi nonyKaApoB. 
3Aecb ncno/ib3yeTCfl o6*beicrnB Wwivwa, 
npenMyiuecTBa KOToporo xopoiuo n3BecTHw (9 - 
c. 47, 58). rioTOK ot npeAMeTa cneAyeT k 
npneMHUKy 3 no sneMeHTaM 6-2-1. Pa3BepTKa 
M3o6p8UKeHM« Ha MULueHM npHeMHHKa 3 
ocymecTBrmeTCH c noMombK) sneMeHTOB 5n 7. 
flna y/iy^ujeHMfl SHepreTHHecKHX xapaKrepucniK 
npn6opa 3Aecb wcnonb3yK)TCH Tpn MeTOAa. flo 
nepBOMy H3 hmx npneMHMK BbinonHflioT 

MMMepCHOHHblM, HO B OT/lUMMe OT H3BeCTHOrO 

cnynaa oh flBnaeTca MosanMHbiM, coAep>KamMM 
N HyBCTBHTe/ibHbix aneMeHTOB, HaxoAflmwxcfl b 

KOHTaKTe C ni/IH30fl, KOTOpafl cnywwT OKHOM 

nepeAawu^eft Tpy6KU (4)nr. 4). riocKonbicy 
o6Hapy>KMTenbHafl cnoco6HOCTb cucreMbi 
BOspacTaeT npn stom b yjj pa3 (y Tpy6KM N = 

10 5. 10 6 ), to 3to HaMHoro yBennHUBaeT 

SCfcCfceKTHBHOCTb CMCTeMbl (2 - C. 18). llpH 

btopom MeTOAe ucnonb3yeTca noACBeTKa 
npeAMeTa ot mctohhhk3 cseTa 10, 
ynpaBJineMoro ctiokom 12, KOTOpbifl CBfl3aH c 
CMHxporeHepaTopOM (10 - c. 68, 73, 297). 
Ecnn b KanecTae ncTOMHUKa ncnonb30BaTb 
na3ep, to stot MeTOA no3BonaeT ncnorib30BaTb 
npnoop OAHOBpeMeHHo m b KanecTBe 
Aa/ibHOMepa, ho 06 stom penb oyAeT HMwe. 
Ecnn M03anKa ABnaeTCH oAHOMepHoffi 
(jiMHe^Ka), to ycTpoiteTBO Aono/iHfieTCfl 
CKaHnpyHDLueC^ CHCTeMotf, Hanpniwep t3kom, 
KOTopaw noKa3aHa b ycTpoMCTBe cj>ur. 21. ripn 

3TOM OTMeTHM, HTO SneKTpOHHblfi H 

MHAMKaTopHbi^ Gjiok b 3tom ycTpoflcTBe MoryT 
pa6oTaTb h co cxeMaMH cf)ur. 3 n 23, ecnn nx 

COeAMHMTb B TOMKaX "a", "6", "B". PaCCMOTpMM 

paocrry ycTpoftcTBa. IIotok ot npeAMeTa 
HanpaBnaeTCfl k npueMHUKy 3 no [\en\A 2-6-1. 
EnaroAapa BpameHUto sneMeHTa 6, CBH3aHHoro 
c npuBOAOM 16, nsoepaxeHne niiHetfKM b 
npeAMeTHoR nnocKoc™ o6pa3yeT pacTp. 
nnocKoe 3epKano 2 BMecTe c npuBOAOM 4 
Ae^cTsyeT aHanornHHo sepKany 6 Ha 4)nr. 3, 
6naroAapa neiviy nponcxoAMT nepnoAMMecKoe 
cweu^eHne pacTpa m yABoeHne tunpuHbi nona 
M3o6pa>KeHHfl. Cumanbi c BbixoAa npneMHMKa 
cneAyKDT b 6jiok 5, tab nponsBOAmcfl 
npeABapnTenbHoe ycuneHne m KOMMyTai4i/m 
cumanoB, b pe3ynbTaTe nero MHoroKaHanbHbifi 
BbixoA b npneMHMKe npeo6pa3yeTCfl b 
OAHOKaHanbHbiM BbixoA H3 onoKa 5 (3 - c. 58). 
C L^nxnaMU KOMMyTaunn cumanos 
CHHxpoHHSupyeTCfl CTpoHHaw pasBepTKa 
M3o6pa>KeHHfl b MHAUKaTope, Ann nero 6jiokm 5 m 
1 2 CBJisaHbi Me>KAy co6ofl b TOHKe "b". flanee ot 
toh km "a" nepe3 koht3kt nepexntoHaTenfl 9 
cumanbi, coAepxomne TaiOKe n noMexy, 
npoxoA^T b BMAeoycunnTenb 7, b kotopw^ 
nocTynaeT n HanpflweHHe noMexn, ho b 
npOTHBO0a3e, b pe3yjibTaTe Hero Ha BbixoAe 
6noKa 7 AQ^CTByeT ToribKO curHan. YMMTbiBafl 

OTHOCMTeTlbHyK) CTa6nJlbHOCTb CTpyKTypHO^ 

noMexn, ee HanpaBrmiOT b 6noK 8 nepMOAnnecKH 

C MaCTOTOft MOAy/lflMUM 

F M <F K =1/T K . 

Bbino/iHeHue 3Toro ycnoBHA, a 
cneAOBaTenbHO, m cHVDKeHne 3HepreTvmecKnx 
noTepb, cnoco6cTByeT AaibHefiweMy 
yBennneHMio OTHOiueHUfl C/LU. MoAy/ifli4HK) b 
stom cnynae npon3BOA^T c noMombio npuBOAa 4 
w sepKana 2 comacHO rpa0MKy 17 nyTeM 
noBopoTa 3epKana Ha 180° ctopohoC^, Ha 
KOTopofi MMeeTCfi cBeTonornoLi^ajoLi^ee 
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noKpbiTue. HacTOTa nosopoToa m cpa6aTbiBaHMfl 
6noKa 9 b AaHHOM cnyMae onpeAejineTCfl 
nocneAOBaTenbHocTbio ujupoKnx oAHononnpHbix 
nMny/ibCOB, KOTopbie ceneKTHpy»oTCfl b 6noKax 4 
m 9, TorAa KaK Kone6aHne sepKana 2, 
onpeAenaioiAee cMeiAeHne pacTpa, 

npOM3BOAMTCfl C H3CTOTOM ABynOJlflpHblX 

HMny/ibcoB, 3aKnK>HeHHbix Mewy ujudokhmm 
MMnynbcaMM. Ha c£nr. 3 MOAynflL^nio noTOKa 
npon3BOA«T c nacTOTofl F M npn noMou^n 
3ac/ioHKM 8, ynpaB/i«eMoi^ noAO^HO 3epKany 2 
Ha c{Dnr. 21. Cumanbi k nHAMKaTopy 15 
nocTynaMDT nepe3 nepewnHDMaTe/ib 14, HannHafl 
ot toh km "a", b nopflAKe, onucaHHOM Ann cxeMbi 
4>nr. 2. 

PaccMOTpuM Asa cnynaR pa6oTbi c ApyuM 
BapnaHTOM CKaHMpyioLi^eii cucTeMbi, noKa3aHHOM 
Ha (pur. 22, y kotodom rpaHM wvieioT pa3Hbie 
yrxibi HaKnoHa k ocm BpaiAeHMfl sepKa/ibHoro 
6apa6aHa 6 (3 - c. 81). B nepBOM cnyMae 
ocymecTB/meTca nepeccTpOMHafl pa3BepTKa, 
coKpamaiomafl mmctio nyBCTBHTeribHbix 
sneMeHTOB npneMHMKa, hto BbiroAHO. flpn stom 
comacHO KpaTHOCTM gtom pa3BepTKH 
yBenuMMBaKDT mmctio o6opotob 6apa6aHa 6. Bo 
btopom c/iynae ocTaeTcn nocTpoHHaw 
pa3BepTKa, n yron HaioioHa Me>KAy coceAHUMn 
rpaHAMM ycTaHaBfiMBaKJT paBHbiM yrnoBowiy 
pa3Mepy nnHeiiKM npneMHMKa. B npoL^ecce 
BpaumeHMfi 6apa6aHa 6 nponcxoAMT KaK 
o6pa30BaHne pacTpoB, TaK n nx nepMOAnnecKoe 
cMemeHne b none M3o6peTeHMfl, b cuny nero 3a 
3epKanoM 2 (cf)nr. 21) ocTaeTca TonbKO cfyHKi^nfl 
MOAy/i^Unn noTOKa. flononHHTenbHo ycTpo^cTBO 
cfjur. 22 cnoco6HO BbinonHHTb 4>yHKL\HKD 
pacujupeHMfl yrna oGsopa. A™ 3Toro cucTeiwy 
CBflsaHHbix Me>KAy co6ofi sneMeHTOB 
noBopannBatoT no KOMaHAe BOKpyr ocm, 
coBnaAaKJu^eti c ocbio BpameHHfl 6apa6aHa 6, 
Ha HeKOTopbi^ yron b Ty nnn Apyryio cTopoHy. 
npn stom noTOK M3nyHeHHfl ot npeAMeTa k 
npneMHMKy 3 npoxoA^T no sneMeHTaM: 
8-2-6-4-15-1-7. 

CnenyeT oTMeTHTb eu^e oaho 
npenMyiAecTBo onucaHHbix cucTeM, KOTopoe 
3aKnK)HaeTCfl b yMeHbiueHMH BnmiHMfl TaKoro 
OTpni^aTenbHoro c^aiaopa KaK Me>KAycTpoMHoe 
MepL^aHne m cnon3aHne ctpok (8 - c. 137). 
Ecnn b ycTpotfcTBe 4}Mr. 22 nepeccTpoHHyfo 
pa3BepTKy BbinonH^Tb, HanpMMep, c KpaTHOCTbto 
mi = 2 m OAHOBpeMeHHo AeficTBosaTb 3epKanoM 
2 (cf)nr. 21), to oGpasyeTCfl pacTp, pa3Mep 
KOToporo SKBUBaneHTeH pacTpy, nonyneHHOMy c 
Tewi xe MucnoM MyBCTBMTenbHbix sneMeHTOB npn 
KpaTHOCTM pa3BepTKM M 2 = 4. OAHaKO 
OTpuL^aTenbHbiK cfaKTop 3Aecb He npoflBn«eTcn, 
TaK KaK CMeu^eHne ctpok 3a Bpewin 
T K nponcxoAUT Ha BennnnHy oaho^ ctpokh, a 
He 4 - x ctpok, KaK b M3BecTHOM cnynae. (Ipn 
stom KanecTBO ki3o6paxeHHfl noBbimaeTCfl. 
HapyiAy c stmm, b yKa3aHHbix CKaHnpytcu^nx 
cucTeMax HMeeTca o6u4n« HeAOCTaTOK, 

CBS3aHHblR CO CpaBHMTenbHO HM3KO^ 
3C|)Ct)eKTMBHOCTbK) CKaHMpOBaHHW r| 0,5 (8 - 

c. 28). TaKMM >Ke HeAOCTaTKOM oonaAaeT 
M3BecTHoe ycTpoiicTBO (2 - c 95), KOTopoe 
B03MeM 3a npoTOTun npeAnaraeMoro, 6onee 
coBepiueHHoro ycTpoiicTBa (<£w\ 23). 

CHanana paccMOTpMM 6onee npocTofl 
cnynaii c nocTDOHHOM pa3BepTKoti. IIotok ot 
npeAMeTa c|)OKycMpyeTCfl ccpepunecKUM 
sepKanoM 7 Ha noBepxHOCTH 10, B6nn3M 
lAeneBOrt AnacJjparMbi v\ Ha npneMHUK 3 He 
npoxoAUT, hto cooTBeTCTByeT nono>KeHMJO 
6apa6aHa 6, yKa3aHO Ha c£w\ 23a. 3to MOMeHT 
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npMBfl3KM cumana k ypoBHK) M3jiyMeHHfl, 
onpeAenaeMOMy cocTOAHneM noBepxHOc™ 10. 
B npoi^ecce Bpai^eHun 6apa6aHa 6 noTOK 
npoxoflMT k npneMHUKy 3 CHaMana Mepe3 riesyK), 
a Mepe3 0,5T K - npaByio A^acfcparMy no L^enn: 
2 nocne Hero i^nxn 

noBTopfleTCfl. MoMeHT npuB^sKM k nocTOfl h HOMy 
ypoBHK) nMeeT Be/iMHUHy 

(0,03-0,05)1^ (AnmenbHOCTb ctpokm), mto 
onpeAenaeT cooo8 30cJ)eKTMBHOCTb 
CKaHnpoBaHMfl r; =* 1 T.e. 6nu3Kyio k 
MaKcuManbHoPi. npoxo>KAeHMe cumanoB c 
BbixoAa 67iOKa 5 ananorMMHo onMcaHHOMy aha 
cxeMbi cjwr. 21 c Tewi OT/iMHueM, mto 
AnmejibHocTb Mowema npnBA3KH b onoKe 9 
onpefle/ifleTCfl kopotkmmm HMnyribcaMU t M , 
cooTBeTCTByioini/iMM, 6naroAapa HaorpoflKe, 
BpeiweHM cpa6aTbiBaHua 6/iokob 9 m 8 (c£>mi\ 21). 
I~lpu stom nponcxoflMT m 3aAep>KKa noMexn B 
6noKe Ha Bpewifl T K c i\enb\o ee nocneAyioLi^ero 
BbNUTaHMfl H3 cm ecu CMman+noMexa b 6noKe 7. 
KopoTKne HMnynbCbi ncno/ib3yK>TCfl Taxwe Ann 
ynpaBneHUfl 6/iokom 12 m hctomhmkom 
M3JiyHeHMfl 10 (<$w\ 3) c L^enwMM, o KOTOpblX 
roBopn/iocb Bbiiue, t. e. aha onpeAe/ieHKfl 
paccTo«HMfl ao npeAMeTa qt>a30BbiM nnn 
BpeMfl-MMny^bCHbiM cnoco6aMn (13). dpn stom 
Ha SKpaHe MHAHKaTopa 15 (cf)nr. 21) noBepx 

M306pSOKeHMfl Ha OAHOtf M3 CTpOK o6pa3yiOTCfl 
ABe flpKOCTHbie OTMeTKH, COOTBeTCTByKDlUMe 

oTpaxeHHOMy m HeoTpaweHHOMy nMnynbcaM, 

paCCTOflHMe Me)KAy KOTOpbIMM 

nponopL;noHajibHO flajibHOCTH ao npeAMeTa, 
KOTopyw onpeAejiflKDT, nonb3yacb 
cooTBeTCTByioiue^ WKanofi. Bo3BpamaflCb k 
cxeivie (Jwr, 23, OTMeTMM, mto no aHa/iornn co 
cxeiuotf, (pv\r. 22, b coMeTaHMM c 3epKanoM 8, 
OHa Taiwe cnoco6Ha oCecneMMTb coKpameHMe 
MMcna HyBCTBMTenbHbix sneMeHTOB npneMHMKa 
mjim pacujuparb none M3o6pa>xeHMfl. ripn 
HenoABUKHOM sepKa/ie 8 pacuunpeHne norm 
n3o6pa>KeHMfl bo3mo>kho npu ncnorib30BaHMM 
ycTpoMCTBa cf)nr. 236, nwieioinero ppe napbi 
A^ac^parM. npM Bpau^eHkiki 6apa6aHa 6 c 

pa3HOHaKTIOHHblMM rpaHflMM nOTOK npoxoAm 

nocneAOBaieribHo Mepe3 Anacf>parMbi a, b, c, d, 
cfeopMupya M3o6pa>KeHne OAHoro oonbiuoro 
pacTpa M3 4-x Ma/ibix. KoMneHcupoBaTb 
cTpyicp/pHyK) noiviexy n OAHOBpeMeHHO 
noBbicnTb o6Hapy)KMTe/ibHyK) cnoco6HOCTb 
bo3mo>kho, ecnn BBecTM b cxeiwy 4)Mr. 23a 
BTopow npneMHMK cornacHO cxeivie cjwr. 23b, Ha 
KOTopofi nepBbitf n BTopofl npneMHUKM c 
jiMHeMKaMM o6o3HaneHbi KaK 3i n 32. B 
npoLjecce Bpau^eHnw 6apa6aHa 6 npOM3BOAMTc^ 
c noMOinbK) sneiweHTa 5 noonepeAHoe 
HanpaB/ieHne noTOKa Ha stm npneMHMKn, 
cumanbi KOTopbix MoryT 6biTb o6pa6oiaHbi c 
noMoinbio sjieKTpoHHoro m MHAHKaTopHoro 
67iokob no cxewe 4>nr. 1 , ecnn nepeA Ka^cAUM 
BMAeoycunnTe^eM ycTaHOBMTb s^eiapoHHbiM 
KOMMyTaTop, noAo6Hbii^ noKa3aHHOMy Ha 4>nr. 
13. B OTnuMne ot STotf (4)Mr. 13) cxeMbi b 
AaHHO^ cxeiwe hgt o6TtopaTopa, poxib KOToporo 
3Aecb Bbino^HflKJT 6apa6aH 6 b cx)BOKynHOCTM c 

3/ieMeHTOM 10. 

C noMou^bio cxeMH cf)nr. 5 noKaxeM 
pacujupeHne cf)yHKi^MOHa^bHbix B03MO>KHOCTe^ 
npoTOTuna. Bo-nepBbix, oho CB5i3aHO c 
nonyneHueM M3o6pa>KeHMM oahobp&m6hho b 
AByx cneKTpa^bHbix Anana30Hax, mto 
yBenuMMBaeT MHC^opMat^noHHbie bo3mo>khoctm 
cucTeMbi. ripn stom npeAnonaraeTCfl, mto 
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npneMHMKn 3 m 4 nMewT pasnnMHyjo 
cneKTpanbHyK) MyBCTBMTenbHOCTb nn6o no 
M3roToaneHHJo, nn6o 6naroAapfl 
CBeTOCpunbTpaM. flonycTMM, mto o6TiopaTop 8 b 
AaHHbift MOMeHT oTKpbiBaeT npneMHUK 3, TorAa 
cm man c ero BbixoAa npo^AeT nepe3 sneiweHTbi 
11-13-16-14 n Aanee Ha nepBbifi KaHan 
MHAHKaTopa (KOTopbi^ He noxa3aH). B 
cneAy»oiMHM MOMeHT oTKpwTbiM 6yAeT npnewiHUK 
4 m cuman npo^AeT Mepes sneiweHTbi 
10-13-16-14 (bo btopom nono)KeHHM) ko BTOpOMy 
KaHany MHAHKaTopa. Oahobpbmghho c oneMeHTa 

12 cuman npofiAOT Ha nepBbiti KaHan, C03AaBa« 
noBTopHoe M3o6pa>xeHne b nepBOM KaHane, m 
t.a. Apy rMe 3TieMeHTbi cxeMbi, no aHanoruM, 
pa6oTaK)T Tax>xe, KaK n b cxeiwe cfwr. 1. B 
pe3y/ibTaTe Ha 3KpaHe MHAHKaTopa 6yAyT 
Ha6nioAaTbCJi ABa H3o6pa)xeHM«, OTHOcflLi^necfl 
k pa3/iMHHbiM cneKTpanbHbiM Anana30HaM. 

Bo-BTopbix, 4)yHKi4MOHanbHbie bo3mo)khoctm 
MoryT 6biTb paciunpeHbi sa CMeT perncTpamin 
cumanoB U1-U2, mto AaeT B03MO)KHOCTb 
BbiflBnflTb Aono/iHMTeribHbie npn3HaKM 
npeAMeTOB. HanpuMep, onpeAenflTb HariMMMe n 

KOOpAMHaTbl "TOMeMHblX" 06beKTOB (TJieHDlAUX 

koctpob) b necHbix MaccuBax c BOSAyxa b i\ennx 
npo0nnaKTMKH necHbix no>KapoB. HeAOCTaTOMHO 
BbicoKaq pa3peujaiotAan cnoco6HocTb 
cyi^ecTByioLi^nx caiviorieTHbix TennoBusopoB He 
o6ecneMHBaeT perncTpai^ura noAo6Horo pOAa 
o6*beKTOB. Ha c{)nr. 5 BbiicnroMaTerib 17 
nepeBOAflT npn stom bo BTopoe nono>KeHvie, 
CHMMaq LuyHT c 6noKa 15, a npneMHUKu 3 m 4 

OCTaBflflKDT OTKpblTbJMH (o6TK)paTOp 8 He 

cfcyHKLjHOHHpyeT). TorAa b nepBbiti nonynepnoA 
pasBepTKn KaApa cumaribi npoxoA^T Mepe3 
3/ieMeHTbi 10 m 11, cyMMMpyacb b 3/ieMeHTe 13, 
m, Aanee cneAy« no i^enM 16-14, npoxoA^T b 
nepBbifi KaHan MHAMKaTopa. Bo btopom 
nonynepnoAe pa3BepTKM cpa6aTbiBaiOT 
nepeKJiioMaTeriM 14 m 15, M3MeHflfl cpa3y OAHoro 
CMmana Ha 180°, OTMero Ha BbixoAe sneMeHTa 

13 6yAeT AeMCTBOBaTb CMman Ui +/-U2/ = 
U ! - U 2 , a Ha BbixoAe 3/ieMeHTa 14 - CMman, 
paBHbift U-i - U 2 \a U1 + U 2 (M3 sneMeHTa 12). B 
pe3ynbTaTe Ha oaho^ nonoBMHe GKpaHa 
o6pa3yeTCfl M3o6pa>xeHMe mccthoctm, a Ha 
Apyrofl - M3o6pa>KeHMe "TOMeMHoro" o6"beiaa b 

BMAe flpKOCTHOM OTMeTKM. /T/lfl eTO npMB«3KM K 
KOOpAMHaTaM MeCTHOCTM M An« OL^eHKM 

BenMMMHbi KOHTpacTa Me>KAy pa3Horo poAa 
o6"beiaaMM cneAyeT coBMecTMTb 06a 
M3o6pa>KeHMfl c nowiombKD npucTaBOK 21 n 22 
(cfwr. 1) m o6pa30BaTb WKany ApKocTeM. 3to 
mojkho CAenaTb c noMombK), HanpMMep, 
ycTpoMCTBa 0Mr. 6, MMeKJu^ero OKHa 2 m 
HaxnoHHoe 3epKano 7, ot KOToporo M3JiyMeHMe 
STanoHHoro mctomhmk3 8 MO^er nepeAasaTbca 
Ha npneMHMK, KorAa ycTpo^cTBO $Mr. 6 3at^MeT 
MecTO o6TiopaTopa 8 (qW. 5). flpM Bpau^eHnn 
SKCueHTpMKa 4, CBfl3aHHoro c ABuraTeneM, 
nanei4 5 bxoamt b npope3b KpecTa 3, Ha Bany 
KOToporo HaxoAMTca Typerib 1, Bpai^aeMaa ao 
MOiweHTa BbixoAa naribua M3 stoC^ npope3M. B 
pe3yribTaTe Typerib noBopaMMBaeTcn Ha oamh 
ujar, ocTaBancb b stom nojioxeHMM ao 
cneAyJomero njara npM cneAyfotneM o6opoTe 
3KCL\eHTpMKa (11). TaK coBepiuaeTcyi 
npepwBMCToe ABM>xeHne Typenn (noAo6Hbifi 
xapaxrep ABM>KeHHfl mo>kho nonyMMTb c 
noMombio n Apy^Mx MexaHMSMOB, HanpMMep, 
warosoro ABMraTenw). B oahom M3 nono>KeHM^ 
Ha npMeMHUK 3 noorynaeT cseT ot mctomhmk3 8 
(naMna HaKajiMBaHMfi c canc|)MpoBbiM okhom), 
TaK Mepe3 kotopwm npoxoAMT CTyneHHMM, 
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cfropMupya rpaAaqnoHHyK) WKany. 
CosMeujeHHoe M3o6pa>KeHne MO>KeT 6wTb 
cqtoTorpacfeMpoBaHO c noMOL^bto KMHOKaMepbi, 
cnHxpoHH3npoBaHHoiH no MaCTOTe KaApOBO^ 
pasBepTKM c npn6opoM, np^neM no nacroTe 
3Ha4MTeribHO MeHbiueM, hbm cTaHAapTHan, Korfla 
3TO Heo6xoAHMO. Ecnn npneMHMKM 3 n 4 
Bbi6paTb HecejieKTHBHbJMH (HanpuMep, 

nupOBMAMKOHbl), TO nOflBJlfleTCfl B03M0>KHOCTb 

ncnonb30BaHMfl, Ann nonyneHMfl pa3H0CTHbix 
cumanoB, HecKO/ibKux cneKTpa/ibHbix 
AnanasoHOB nyTeM ycTaHOBKM Haoopa 
onTMHecKHX 4>nnbTpoB b OKHax 2 (<£nr, 6). 
CoBMemeHHoe n3o6pa>KeHMe aaeT B03MO)KHOCTb 

HaXOAMTb KOHTpaCT H306pa>KeHMfl 



z -z 
1 z 



rae Zi, Z2 - spKOCTb M3o6pa>KeHHfl Ha 
3KpaHe HHflUKaTopa. no CBoeMy xapaicrepy stm 
M3o6pa^<eHMfl He OTnunaiOTCfl ot M3BecTHbix (5 - 
c. 2267). OflHaKO HaKonneHne cumanoB 3Aecb 
pacujup^eT AHHaMMHecKM^ Anana30H 
n3MepeHnPi m bo3mo>khoctm oo"Hapy>KeHMfl 
CKpwTbix OMaroB necHbix nowapoB, a 
ncno/ibsoBaHne HecKoribKnx cneiapanbHbix 
AnanasoHOB - obnacrb npuMeHeHUfl cnocooa. 
KpOMe Toro, 3Aecb AOCTumyTo ynpomeHMe 
K0HCTpyK4MM npM6opa 3a cneT 3aMeHbi 
onTHKO-MexaHMHecKoro cKaHnpoBaHM^ 

3J1GKTpOHHblM. 

YnOMflHyTyiO BblLUe B03MO)KHOCTb H3MeHeHHq 

cfcopMbi n3o6pa>KeHHfl (TpeTMM cnynaM 
Mcno/ibsoaaHMfl cudeMbi cfjur. 1) paccMOTpuwi 
KOHKpeTHO Ha npniviepe ycTpoRcTBa, 
M3o6pa>KeHHoro Ha qbwr. 13, BXOAfliMero b cocraB 
TennoBMSMOHHoC^ cucTeMbi, cnywamefi Ana 
nepeAaMM cumanoB c 6opTa Ha 3eMnio. 
BnaroAapn pa3BeAeHHK) ocefi TenecKonMHecwx 
cucTeM Ha coceAHne npeAMeTbi m ycTaHOBKe 
MOAynflTopa b oahom M3 Asyx KaHanoB Ha 
nMHetfKy npneMHwra 10 b pa3Hbie MOMeHTbi 

BpeMeHM, B 3aBHCMMOCTM OT nonOWeHMfl 

MOAynflTopa, nocTynaioT cumanbi nn6o ot AByx 
npeAMeTOB, nn6o ot OAHoro no L^enn 
1-3-5 nnn 1-3-5-7-9. flpn 

-7-9 

Z-4-6 

BpaiMeHnn 6apa6aHa 7 nponcxoAMT KaAposan 
pa3BepTKa M3o6pa>KeHMfl b npeAenax nana 
3peHMfl TenecKonnnecKnx cMcreM. CrpoHHafl 
pa3BepTKa (BepTMKanbHaa) npow3BOAHTCH b 
npoi^ecce paooTbi aneicrpoHHoro KOMMyTaTopa 
11, 15, ananornHHoro M3BecTHOMy (3 - c. 58). 
C BbixoAa KOMMyTaTopa cumanbi nepe3 
BHAeoycunnTenb 14 nocTynaioT BMecTe c 
cnHxponMnynbcaMM b nepeAaTMMK. 

npeAnojiaraeTCfl, hto HacroTa 
CMHxponMnynbcoB perynnpyeTcw asthmkom 13, 
CBJisaHHbiM c MOAynflTopoM 8, a nepe3 cjiok 12 - 
c npuBOAOM 16. KpoMe Toro, asthmk CBfl3aH c 
aneiweHTOM 15 kom My TaTopa , ot KOTOporo 
38BMCMT nacTOTa CTpOHHOM pa3BepTKM. B 
paccMaTpuBaeMOM cnynae HacroTa 

CMHXpOHH3ai^HH paBHa MaCTOTe KaApOBOM 
pa3B6pTKM. B 33 B M CM MOCT M OT nonO)KeHMfl 

nepeKniOMaTenn 12 nacTOTa Hanpasnfleiyibix k 
nepeAaTHnicy cnHxpoMMnynbcoB MO)KeT 6biTb 
paBHa MacTOTe ctpohhoR pa3BepTKM, ho stot 
cnynaM b sa«BKe He paccMaTpuBaeTcn. 

HsMeHeHne cfiopMaTa M3o6pa>KeHHfl a cxeiwe 
cfur. 1 M0K6T 6biTb AOCTumyTo c noMoi^bK) 
npneMHoro 6noKa $nr. 7 m 0nr 11, b cxeiwe 
KOToporo MOAyn^Top 8 pa5oTaeT Ha 
nponycKaHMe, a Ha c})nr. 7 - Ha OTpaxeHne 
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cBeTa. flpn stom HaxnoHHbie 3epKana 1 h 2 
oTpa>KaK)T cseT c AByx cTopOH. B ocTanbHOM 
cxewia cpur. 1 c stumu npneMHbiMn 6noKaMH 
hmm6m He OT/iMMaeTCfl ot paHee onucaHHOM. 

Jlaivienn 3epKanbHoro MOAyn^Topa 8 b 
HeKOTOpbix cnynaflx mop/t niweTb AUxponHHoe 
noKpbiTue \a b KaMecTBe cfwnbTpoB BbinonHflTb 
ponb, cxoAHyjo c ponbK) oSTtopaTopa b cxeMe 
cpur. 5. ripeAnonaraeTca npn stom, hto c 
noMOLUbto 3epKan 1 m 2 oTpe3KM onTunecKO^ ocm 
o6-beKTHBa 3 HanpaaneHbi b 3tom cnynae Ha 
npeAMGT napannenbHO Apyr Apyry- Ha <$w". 7 
q^yHKunn MOAyn^Topa 8 nonesHo n bo3mokho 
pacujupnTb, ecxiM b KanecTse npneMHMKOB 10 m 
11 ncnonb3yfOTCfi TBepAOTenbHbie AByMepHbie 

MaTpML^bl, B KOTOpblX HyBCTBMTenbHbie 

sneMeHTbi BbinonH^ioT c 3a3opaMM, nn6o b 
LuaxMaTHOM nop^AKe (13). {\nn SToro sneMeHT 8 
AenaioT noA06HbiM o6TK)paTopy c£nr. 6 c tom 
pa3HMi4eW, hto b OKHax 2 ycTaHaannBaiOT 
nnocKne 3epKana, HaK/iOHeHHbie k ocm 
BpameHHB Ha yron + 5/2 rAe 5 - yrnosoM 
pa3Mep HyBCTBHTenbHoro sneMeHTa nnn 3a3opa 
Me>KAy aneMem-aMu. TorAa npn tuaroBOM 
i^MKnuMecKOM ABM>KeHnn 3epKan 3A©Cb 6yAeT 

npOM3BOAHTbCfl K3K MOAynJ114Hfl nOTOKa, T3K M 

AMCKpeTHoe CKaHnpoBaHne n3o6pa>KeHMfl. Ho b 
oTnuHne ot n3BecTHoro cnynafl cKaHnpoBaHne 
3Aecb npon3BOAflTc?i no npflMoi^ cTpoKe, hto 
MCK/iKDHaeT oujm6kh npn COnpfl>KeHMM 

yCTpOflCTBa CO CTaHAapTHblMM TeneBM3HOHHbJMM 

cucTeMaMH. 

Ec/im npneMHMK coAep>KMT nnHetiKy 
MyBCTBMTenbHbix sneMeHTOB, to cxeMa dpur. 1 
AononHfleTCH CKaHepoM 1 2 (c{)nr. 8), b kotopom 
npn Kone6aHH«x nnocKoro 3epKana BOKpyr ocm, 
HanpaBneHHOM nepe3 ueHTp o6"beicrMBa 6 m 

npMeMHMKM 10 M 11, M3M6HeHM^ AnMHbt 

onTMnecKoro nyTM He npoMcxoAMT. 3to 
npeAOTBpamaeT pacqboKycMpoBKy M3o6pa>KeHMfl 
HecMOTpa Ha ycTaHOBKy 3epKana b cxoA^Li^eMCfl 
nyMKe JiyneK (8 - c 266). CxeMy cf)Mr. 11a 
TaioKe mowho AononHMTb CKaHepoM (c|)Mr. 1 1 6), 
npM kotopom cKaHMpOBaHMe b napannenbHOM 
nyMKe npoM3BOA«T KanaHMeM BOKpyr ocm 
AByrpaHHoPi npM3Mbi 12, KOTopaa TaKxe Aaei" 
BbicoKoe KanecTBO M3o6pa>KeHMfl. Eu\e OAHa 
B03Mo>KHocTb pacLUMpeHMfl cJjyHKLjMM npoTOTMna 
CBfl3aHa c OAHOBpeMeHHUM nonyneHMeM AByx 

pa3HOMaCLUTa6HblX M306pa>KeHM«. H3BeCTHO, 

hto yBenMHeHMe MacujTa6a no3BonaeT 
noBbiCMTb pa3pewaiomyio cnoco6Hocrb cucTeMbi 
3a chbt coKpaineHMfl no/ifl M3o6pa>KeHMfl. 
PaccMOTpMM 3to Ha npMMepe cxeMbi o>nr. 14. 
M3JiyMeHMe M3 npeAMeTHoro nona cneAyeT 
AByMH noTOKaMM k npMeMHMKy 6 no L^enM 
1-3-4 . EcnM MOAynaTop 8 nepeKpbiBaeT 

2-3-5-3-4 

oahh noTOK, to ApyroC^ cneAyeT no L^enM 1-3-4 
(npaBbit^ KaHan). npM Bpau^eHMM MOAynflTopa 
oahh noTOK MOAynMpyeTCR, npM stom b AaTMMKe 
(cMHxporeHepaTope) Bbipa6aTbiBaK)Tc$i 
AByxnon^pHbie cMHxpoMMnynbCbi. 
OAHoapeMeHHO npoM3BOAHTC« pasBepTKa 
M3o6pa>KeHMn b nepeAaioii^eft TpyGKe 6, c 
BbixoAa KOTOpo^ cMmanbi BM6CT6 c 
CMHxpoMMnynbcaMM noAa»OT Ha nepeAaTHMK 
(riEP). KoHCTpyKi^MW MOAynflTopa 8 Bbi6paHa 
TaKOBO^, HTo6bi oCecneHMBaTb HaMnymuee 
nponycKaHMe noTOKa ot o6i>eKTMBa 5 k 
o6"beKTMBy 3. 

PaccMOTpMM Tenepb AeMCTBMe sneiapoHHoro 
m MHAHKaTopHoro 6noKOB (qbMr. 15), 
COBMeCTMMblX CO cxeMaMM cfJMr. 13 M 14. 
B bicoKOH acTOT h bi ^ CMrHan nocTynaeT b 
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npneMHMK (HP) m M3 Hero BbiAenaioTCfl 
BHAeocurHan m CHHxpoHMnynbCbi. nocne^Hne 
cneflyiOT k anewieHTaM 2, 12, 5. nepeicnioMaTenb 
2 (nojiflpki30BaHHbifi) pean/ipyeT Ha nonapHOCTb 
cnHxpoMMnynbcoB (reHepaTop 12 Ha 
nonflpHOCTb He pearupyeT). B AaHHbi8 MOMeHT 
cuman npoxoAMT nepe3 KOHTaKTbi 1 m 3 m 
BMfleoycujwTenb 9 k OAHOiwy M3 KaHanoB 
MHAHKaTopa 15 v\ napannenbHO - k oneiweHTy 6. 
OflHOBpeMeHHO k ApyroMy KaHany UHAHKaTopa 
nocrynaeT en man ot oneMem-a 7, 3aAep>Ka h h bi m 
b npeflbiflyinnfl momcht AeficTBwa. 3thm 
3aBepiuaeTc« oahh uyutn pa3BepTKn, 

COOTBeTCTByiOLiJHR 3aKpblTOMy nono>KeHMio 

MOflynflTopa. B cneAyrcmwfi MowseHT (MOAynaTop 
OTKpbiT) cpa6oTaK)T onoKn 2, 5, nepeKnraHaji 
KOHTaKTbi, m cnmaji npofiAeT nepe3 koht3kt 1 k 
6noKy 8, k KOTopoMy OAHOBpeMeHHO nocTynaeT 
saAep)KaHHbi^ en man ot sneMeHTa 6. B 
pe3y/ibTaTe pa3HocTHbifi en man c BbixoAa 6noKa 
8,Hepe3 K0HT3KT 4 M BHAeoycwnviTenb 10, 
npoMAeT k MHA^KaTopy 15. OAHOBpeMeHHO 
nepes KOHTaicr 3 n BHAeoycunnTe/ib 9 k APyroMy 
KaHany nHAHKaTopa nponAeT enman, 
3aAep>KaHHbi^ b 6noKe 6. 3to cooTBeTCTByeT 
BTopoiwy ternary pa3BepTKM oAHoro nepnoAa, b 
TeneHne KOToporo nponcxoA^T AByxKpaTHoe 
nanoxeHne nonyKaApoB Apyr Ha Apyra. Ecnu 
paooTa BeAeTCJi c ycTpotfcTBOM cjwr. 13, to Ha 
3KpaHe o6pa3yeTca M3o6pa>KeHne AByx 
coceAHMX npeAMeTOB, mto cooTBeTCTByeT 
yBe/inHeHMK) (j)opMaTa KaApa, b ashhom cnynae, 
AO SHaneHna 2:1. Ecnu pa6oTa BeAeTCfl co 
cxeMofi cjDur, 14 Ha A^JibHee paccTOAHne, to Ha 
SKpaHe 6yAyT HaoniOAaTbCfl Asa 
pa3HOMacwTa6Hbix M3o6pa>KeHMfl npeAMeTa 
cpopiviaTa B:a. 3to cBnsaHo c TeM, mto b oahom 
KaHane n3o6pa>KeHne cfcopMnpyeTca TonbKO 
o6*beKTMBOM 3, a b ApyroM - TenecKonnnecKoft* 
CMCTeMO^, cocTOflinefi M3 aneMeHTOB 3,5,3 (8 - 
c. 232-233). CneAyeT OTMeTHTb, hto b cxeMe 
qbnr. 13 och o6"beKTHBOB 1 n 2 MoryT 6biTb 
HanpaBneHbi TaK, mto o6pa3yeTcn CTepeo30Ha, b 
KOTopotf 6yAeT HaxoAHTbca npeAMeT. B otom 
cnyMae MOKeT Haonic-AaTbCfl 
cTepeocKonnnecKoe M3o6pa>KeHne ao MeTOAy, 
onucaHHOMy BbiLue. OTMeTMM TaioKe: b 
paccMOTpeHHbix cnynanx Ha cpur. 1 5 reHepaTop 
13 h cucTeiwa 14 cBH3aHbi TaK, hto Ha 3KpaHe 

MHAMKaTOpa npOM3BOAMTCfl BepTMKa/lbHafl 

CTpoHHaa pa3BepTKa (cfwr. 24-1), hto 
o6nerHaeT qbopMupoBaHne wwpoKoro KaApa. 
Euje oahh sapnaHT cxeMbi noKa3aH Ha cfenr. 16. 
npn pa6oTe c paccMOTpeHHbiMM Bbiiue 
ycTpoMCTBaMM Ha nepeAarau^eM KOHt^e (4>nr. 14) 
oh o6ecnenuBaeT AByxKpaTHoe noBbiweHwe 
nacTOTbi KaApoBOM pa3BepTKH, a c/ieAOBaTe/ibHO 
M HaCTOTbl CMeHbl <pB3 ABVDKeHMfl o6"beKTa B 

oahom M3 KaHanoB (npaBOM). 3to noBbiwaeT 
KanecTBO u3o6pa>KeHHfl ABM>Ky muxes ofrbeiaoB. 
nonoxeHne nepeKnioHaTeriefi Ha cxeiwe 
cooTBeTCTByeT MOiweHTy, KorAa MOAynfiTOp 8 
($w\ 14) 3aKpbiT. Cuma/ibi npaBoro KaHana 
npuxoA^T k MHAMKaTopy 1 7 nepe3 aneMeHTbi 3 m 
11, a nepe3 KOHTaKT 1 - k anewieHTy 6. 
OAHOBpeMeHHO cuman neBoro KaHana, 
3aAep>KaHHbi^ b 6noKe 7, npoxoA^T nepes 
aneMeHTbi 4 v\ 10 k MHAMKaTopy 16. B 
pe3ynbTaTe OAHOBpeMeHHO^ pasBepTKH Ha 
SKpaHax MHAMKaTopo8 o6pa3yioTCfl 
nsoepa^eHUfl, KOTopbie nepeHocjiTcn c 
noMOi^bio aneMeHTOB 18, 19 Ha OKpaH 20. B 
cneAyioii^M^ momoht (MOAyriflTop otkpwt \a 
KOHTaKTbi nepeicnioHaTene^ 3aHMMaK)T BTopoe 
nono>KeHMe) cno>KHbiM cm man npoxoAUT 
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napannenbHO no aneMeHTaM 1-8-4-io-is . 

9-11-17 

B pe3ynbTaTe a^^ctbma sneMeHTOB 8, 9 n 6 M3 
cno>KHoro CMmana BbiAen«eTCfl cuman nesoro 
KaHana, nocTynaraii^nti Ha MHAHKaTop 16, a 
TaioKe npaBoro KaHana, nocTynaK>mnPi b 

MHAMKaTOp 17, B KOTOpOM, B OTnMHUe OT 

MHAHKaTopa 16, KaAP He noBTopyieTCfl, hto m 
o6ecneHMBaeT eMy noBbiujeHHe ioapobom 
nacTOTbi. CneAOBaTenbHo, b oahom KaHane 
ooecnenkiBaeTCfl noBbinjeHne C/LU, a b ApyroM - 
KanecTBO M3o6pa>KeHMq noABH)KHbtx 06-beiaoB. 
AHanornHHbix pesynbTaTOB mo>kho AOCTumyTb 
npn coneTaHMn cxeMbi qbwr. 1 6 co cxeMofi qbnr, 
10, c Toft pa3HHuefi, mto b otom cnynae 
nonynaioTCfl M3o6pa>KeHHfl, OTHOCHLAnecfl k 
pa3nnHHbiM cneKTpanbHbiM Anana30HaM. 

06 ycTaHOBKe MOAynflTopa b cxeMe 0nr. 10 
CMOTpfl HH)Ke. Ecnn b stow" cxeMe ncnonb3yeTcn 
b KanecTBe npneMHMKa 10 nnHetiKa, to cxeMy 
cneAyeT AononHMTb cKaHnpyioiAe^ cwcTeMo^, 
HanpuMep, ki3o6pa>KeHHotf Ha qbur. 9, KOTopyw 
cneAyeT ycTaHOBMTb nocne aneMeHTa 8. TorAa 
npn BpaineHMM cKaHepa 2 M3o6paKeHne 
nnHe^KM 6yAeT nepeAaHo b bmao pacTpa nepe3 
o6*beKTMB 1 napannenbHO no sneMem-aM AByx 
KaHanos: 8Cii>-7-i-5-3-i _ A3 n Aariee 

8<10)-9-2-4-3-2 

b npeAMeTHyw nnocKOCTb. flna o6pa6oTKM 
BMAeocumana k BbixoAy npneMHUKa 10 MO>KeT 
6biTb noAKnMDMeHa cxeMa q*)nr. 16, pa6oTa 
KOTopoCi 6bina onncaHa Bbiwe. 

Ecnn Ha6n»OAaeMbiM npeAMeT 6yAeT 
HaxoAHTbca b CTepeo30He, to nonyneHne 
cTepeow3o6pa>KeHHfl Ha MHAnKaTope cxeMbi 4>nr. 
16 o6peTeT to npeMMyiAecTBO, KOTOpoe CBfl3aHO 
c coBMeiAeHneM BbicoKoro KanecTBa 
M3o6pa>KeHMfl c ero noBbiujeHHbiM KOHTpacTOM. 
3to BbiTeKaeT m Toro, mto ecnn KanecTBO 
neBoro v\ npaBoro n3o6pa>KeHkm pa3nnMHO, mto 
CTepeon3o6pa>KeHne npn6nn)KaeTCfl no 
KanecTBy k nyniueMy H3 hmx (7 - c. 378). 
nepeMAeM k paccMOTpeHnw cxeMbi 
nepeAaKDiuero onoKa 0nr. 17, oTnuMaiou^erocfl 
ot npeAbiAymwx. Bo-nepBbix, sto othocmtca k 
onTHHecKOH" cucTeMe, BbinonneHHo^ no cxeMe 
LUMMATa, ynyMiuaiOLAe^ napaMerpu 
M3o6pa>KeHMfl (9 - c. 47). 3Aecb ncnonb30BaHa 
ABOMHaa cxeMa QJMMATa c sneMeHTaMM 1, 2, 3, 
8, 9. Bo-BTopbix, MOAynflTop 3Aecb BbinonHen 
)km AKOKpn CTann hm ecKM m c sneMeHTaMU 
3epKanbHofl onTHKn 7, mto no cpaBHeHwo c 
n3BecTHbiM aHanornMHbiM yCTpOMCTBOM (12) 
noBbiuiaeT nponycKaHne cucTeMbi, a no 
cpaBHeHwo c oneiapoMexaHMMecKUM 
MOAynqTopoM - coKpau^aeT ero ra6apnTbi. 
HoBbiM MOAynaTop noKa3aH Ha qbnr. 18. 
KpuBonwHeflHoe 3epKano 4 b o6u^eM cnynae 
MO>KeT 6biTb Bbi6paHO BbinywibiM nnn BomyTbiM. 
Ho b naHHOM cnynae Bbi6op Bbinyicnoro 
nosBonun coKpaTMTb npoAonbHbie ra6apnTbi 
cucTeMbi. OTMeTMM, mto BapnaHT c BOmyTblM 
3epKanoM MO)KeT 6biTb ncnonb30BaH b cxeMe 
0Mr. 10 npu ycTaHOBKe BMecTO aneMeHTa 5. 
MoAynHTop paobTaeT noA Ae^cTBueM 
HanpaweHnfl, Bbipa6aTbiBaeMoro b 6noKe 10, 
KOTopwB CBA3aH c z&j\&\ou\v\ia reHepaTopoM 1 1 . 
flpyruM OTnuMneM nepeAa>omero 6noKa 
flBnjieTCfl BbinonHeHne sneMeHTa 5 cnocoOHbiM 
M3MeH^Tb 4)OKycHoe paccTOAHne m, TeM caMbiM, 
ocyiAecTBnflTb M3MeHeHne MacwTa6a cpa3y 
AByx M3o6pa)KeHM« (7 - c. 264). flpyrofl 
BapnaHT KOHCTpyKu^iM SToro sneMeHTa noKa3aH 
Ha $ur. 19, rAe TaioKe MMeeTCfl conpflweHHbiM c 
hum cKaHep, cny^au^MM aha nonyneHMfl 
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H3o6"pa>KeHi/ifi b ni/iHefinaTOM npneMHMKOM 

H3fiyMeHM51. 

CxieflyioLi^nM o6"beicroM paccMOTpeHua 
6yAeT cxeMa, noKa3aHHa« Ha cfwr. 20, KOTopaa 
npeAHaaHaneHa Ana pa6oTbi, Hanpuiwep, c 
nepeAaioLi^MM 6noxoM cfwr. 17. Koraa 
MOflyn«Top 3aKpbiT, Ha nepeAaTHMK 
nocTynaeT U 8 , cooTBeTCTBytoinMM n3o6paweHMK) 
TOJibKo neBoro KaHana. H3 nepeAaiomefi huhmm 
b npneMHMK nocTynaeT cuman m 
cnHxponMnynbCbi, b pe3ynbTaTe 

npeo6pa3oaaHnq KOTopbix Ha BbixoAe 
aMnnnTyflHoro AeTeKTopa BbiflenneTcs nonHbifl 
BMAeocnrHa/1 U 8 = U 81 , KOTOpbifi nepe3 KOHTaKT 
3 nocTynaeT b ojiok 11, BbinonHeHHbifi (iok u 
6hok 10) no M3BecTHOM cxeMe (7 - c, 281 - 
cf)nr. 16.4). napamnenbHO cuman nocTynaeT b 
anewieHT 6. C Bbixofla 6no«a 11 k MHAMKaTopy 12 

nOCTynaiOT TpM LJBeTOBblX M flpKOCTHblfi 

BMfleocMrHaribi (neBbifi KaHan). C aneiweHTa 7 
nepes KOHTaKT 4 k 6noKy 10 nocrynaeT 
cuman U S 2, HaxoAfliHnficfl b naMHTi/i c KOHqa 
npeflbwyLnero i^nKna. C Bbixoaa 6noKa 10 k 
HHAHKaTopy 12 nocTynaeT rpynna 
BMAeocurHanoB, othochlahxca k npaBOMy 
KaHany. B pe3ynbTaTe 3a oamh quicn pa3BepTKW 
nonynaeTca ABa phaom pacnono)KeHHbix 
M3o6pa)KeHMfl cJ)opMaTa b: a. B cneAyromutf 

MOMeHT (MOAy/lflTOp OTKpbIT) nO/lHbl^ 

BHAeockirHan U 8 = U a1 + U 82 c BbixoAa 
npneMHUKa HanpaanfleTca nepes koht3kt 1 k 
aneMeHTy 8 m napanjieribHo k aneMeHTy 9. Ha 
BbixoAe 3/ieMeHTa 8 obpasyeTca cm man 
u si + u s2 ■ U 8i = . u e2. KOTopbiM cneAyeT K 
aneMeHTaM 7 m 9, a nepe3 KOHTaKT 4 - k 
aneMeHTy 10. Ha BbixoAe 

oneMeHTa 9 oGpasyeTCfl cuman U 8 i + U 8 2 - 
U 8 2 = U 8 i, cneAyKDiMni^ k 6noKy 11. B 
pe3y/ibTaTe . 3a BTopofi Ljwcn pa3BepTKH b 
MHAMKaTope 12 nponcxoAMT HanoweHHe Ha ABa 
M3o6pa>KeHn« cwmanoB npaBoro n neBoro 
KaHanoB c pe3ynbTaTOM, aHanorwHHbiM pa6oTe 
cxeMbi 4>nr. 16, c TeM omnHneM, hto 3Aecb 
penb MAeT o i^BeTHbix M3o6pa>KeHMflx. 
OMeBMAHO, hto npH conpfljKeHnn cxeMbi cfcur. 20, 
HanpuMep, co cxeMofi cjwr. 7 bo3mo>kho 
nonyneHwe WHpoKocpopMaTHbix M3o6pa>KeHiiti, a 
npn conpfl)KeHMH co cxeMofi cjwr. 10 - 
CTepeouseTHbix. Ecnn pa6oTaTb TonbKO b stom 
pewuMe, to cucTeMy moxho ynpocTMTb, TaK iok 
6e3 saMeTHoro yxyAiueHMfl n3oo"paxeHwfl 
bo3mo)kho b oahom KaHane 4>opMnpoBaTb 
MepHo-6enoe, a b ApyroM - ijBeTHoe 
wsoopaxeHMe, npn coKpau^eHnn no/iocbi nacTOT 
(7 - c. 378). 

Bo3BpamaflCb k cfeur. 4, oTMeTMM, hto 
npeniviyi^ecTBO i/iMMepcwoHHoro npneMHUKa, 
BbinoriHeHHoro Ha nwH3e, MO>KeT oTHocMTbCH He 
TonbKO k nepeAatou^eCi Tpy&<e, ho h k ApyrwM 

M033HHHblM npneMHMKaM, HanpMMep, MMefOli^HM 

TBepAOTeribHyK) ocHOBy. Ha 4>w\ 25 noi<a3aH 
npuMep TaKoro yorpoflcTBa. 3Aecb b KOHTaicre c 
J1MH30M naxoAHTCfl M03awHHbifi fl3C npneiviHUK 

(1 - C. 259), B KOTOPOM BblBOAbl OT CTDOK H 

ctoji6uob HanpaaneHbi b pa3Hbie CTopoHbi n 
cs«3aHbi c ynpaBn?iK)Li^MMH reHepaTopaMM 

CTpOHHOM H KaApOBOM p33B6pTKM. B pe3yJlbTaT6 
HX B3aMMOAe^CTBMfl npOM3BOAHTC« 

noonepeAHbifi naparuie/ibHbi^ nepeHOC 
curHanoB k perucTpy, k BbixoAy KOTOporo 
noAK/iKDHajoTcn ocTa/ibHbie aneMeHTbi 
aneKTpoHHoro 6noKa. Ha cjwr. 26 noKa3aH 
BapnaHT paccMOTpeHHOfi cncTewibi, b kotopom 
ncnorib3yeTc« KOM^nHMpoBaHHafl npneMHan 
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MaTpUtja, ABe CTOpOHbl KOTOpOM HaXOAfTCfl B 

KOHTaicre c AByMH nnH3aMM, hto o6ecneHHBaeT 
yBennneHne C/LU cucTeMbi b pa3. Oah3ko 

npn TaKOM BK/iKDHeHMM Asa M3o6paxeHnq 
npeAMeTa 0Ka3biBaK)TCfl pa3BepHyTbiMn Apyr 
OTHocHTenbHo APyra Ha 180°. fln« coBMetneHMfl 
n3o6pa>KeHHM c oaho^ CTopoHbi ycTaHOBneHO 
Aono/iHUTe/ibHoe n/iocKoe sepKano. Cxeivia 
BKnwHeHnw MaTpnubi ocTaeTcyi npe>KHeM. (Ipn 
OAHOMepHofi MaTpuL^e (/lMHeCiKe) ncnonb3yeTCfl 
CKaHep b BkiAe 3epKa/ibHoro 6apa6aHa (cf)nr.27). 

OcJXfceKTHBHOCTb A©^CTBHfl HMMepCMOHHOrO 

npneMHMKa BospacTaeT c yBennneHneM 
KoaqbcJJUL^MeHTa npenoMneHMfl MaTepnana 
nuH3bi, npn 3TOM pa3Mepbi nviH3bi coKpamawTCfl. 
(locneAHero mojkho AOCTMixyTb c noMOLUbto 
HaHocuMoro Ha noBepxHOCTb nnH3bi 
OTpawatomero noKpbiTMfl m yBennneHU^ 

KpHBM3Hbl 3T0fl nOBepXHOCTM, K3K noKa3aHO Ha 

cjDnr.28, hjim nyTeM ncnonb30BaHMH Asyx 
oTpaxaramux noBepxHOCTet^ (noKpbiTH^), KaK 
noKa3aHO Ha <fcw\29. 

HeKOTopbie yTOHHeHun n AonoriHeHnq k 
BbiLuen3no>KeHHOMy no3Bon«T pacKpbiTb Lunpe 
B03 m o>kh oct m , saKTHOHeHHbie b npeAnaraeiwoM 
peiueHMM. 

Bo-nepBbix, sto KacaeTcw cnoco6a, KOTopbiM 
no3BO/ifleT, Hanpuwiep, npn nonyneHnn 
M3o6pa>KeHM^ npupoAHbix o6"beKTOB n 

MCKyCCTBSHHblX COOpy^eHUM, HMeiOlAHX 

pa3/iMHHbie pa3Mepbi m TeMnepaTypy, noBbicnTb 
KanecTBO stmx n3o6pa^<eHMM HecMOTpw Ha 
orpaHnneHUfl, KOTopbie bhocat cyiAecTByioiAne 
3J1T. Ecnn b ycTpo^CTBe no cxeMe cjDnr. 1 

MCnOJlb3yKDTC« Bl/IA^KOHbl 1 M 2, npM 3TOM B 
OAHOM H3 HMX yCTaHOB/ieH pe)KHM pa3BepTKM 
MeAneHHbiMM sneiapoHaMM, a b ApyroM - pexHM 
pa3BepTKH 6bicTpbiMH sneiapoHaMM, TO MO>KHO 
nonynnTb Ha SKpaHe MHAwraTopa 15 ABa 
n3o6pa>KeHMq oahoto npeAMeTa, KOTopbie nocne 
coBMeLAeHMfl Apyr c ApyroM c noMou^bK) 3epKan 
21 h 22 AaAyT nsoepaxeHne, coneTaio^ee b 
ce6e npenMyi^ecTBo AByx yKasaHHbix pe>KHMOB 
/7-e. 88/ n Mbi nonynuM nso6pa>KeHne npeAMeTa 
6onee KOHTpacTHoe n KanecTBeHHoe. ElMe b 
6onbiuefl CTeneHU 3TOMy cnoco6cTByeT Bbi6op 
bhahkohob, pa3nnMHbix no cneKTpajibHof^ 
MyBCTBMTeribHOCTM h pa3peiuaioLAe^ 
cnoco6HOCTM. HanpuMep, 1 - KpeMHUKOH 17 - c. 
92/, a 2 - nupoBMAHKOH 12 - c. 172, 
197-200/, KOTopbie ooecneHaT perncTpaunio 
M3o6pa>KeHMfl Manopa3MepHbix /n rop^Hnx/ 
o6"beicroB, a Taioxe npi/inerarcinkix k hum 

CpaBHMTe/lbHO KpynHblX /H XOriOAHblX/ 0OHOBblX 

o6pa30BaHM^, npn BbicoKOM KanecTBe \a 
KOHTpacTe. fla>Ke npn ncnoribsoBaHnn AByx 
nupOBMAMKOHOB, yCT3H0BKa pas/iHHHbix 
pe>KMMOB pa6oTbi, onpeAeriflioinnx BbiGop 
wupoKoro hum y3Koro AHHaMnnecKoro 
Anana30Ha, no3Bon«eT ynynujuTb 
xapaicrepucTHKH M3o6pa)KeHMfl no cpaBHeHMK) c 
pa6oTO^ npn OAHHaKOBbix pewwMax (2 - c. 199, 
Ta6n. 4.1). 

Bo BTopbix, 3TO KacaeTCR ycTpo^CTBa 
comacHO cxeMaM <J)nr. 1 m 2. Ecnn sto 
ycTpoMCTBO cHa6AHTb cpeACTBOM Ana 
orpaHHHeHMH ypoBHfl n OKaTMfl AHHaMnnecKoro 
AnanasoHa cumanoB, to yBennnnTca 
KonHHecTBO BOcnpuHUMaeMbix nonyTOHOB n 
MHqbopMai^noHHoe coAep>KaHne n3o6pa>KeHn^. 
TeM He Menee, b M3BecTHOM cnynae Tararo pOAa 
cpeACTBO /PaAnaunoHHbie n3MepeHM« 
TeMnepaTyp cna6oHarpeTbix Ten. I1oa peA- B.T. 
Bac{)MaAH n M.M. MnpoujHMKOBa. Mmhck, BfY, 
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1969, c. 175/, ncnojib30BaHHoe b TennoBM3ope, 
AeCiCTBOBaBiueM coBMecTHO c 

aspoqboToannapaTOM /B.B. LUmjimh. TennoBan 
aapocrbeMKa npn M3yMeHMM npupoAHwx 
pecypcoB. -/I: Pm Apo m e t eo m 3 Aa t , 1980, c. 
129/, Aano To/ibKO He3HaMMTenbHbi^ scjN^eKT, 
t.k. paooTano TonbKO c oAHOKaHanbHbiM 
MHAHKaTopoM /3J1T/. ripn AflyxKaHanbHOM 
nHflUKaTope /cjjur. 1 m 21 t3khm cpeACTBOM 
MoryT 6biTb ycn/imenn 10 m 11, ec/in mx 
aMnjimyAHyio xapaiaepHCTMKy CAenaTb 
norapMcf)MMHecKOM\ B ApyroM cny^ae 
noc/ieAOBaTenbHO b qenb ynpaBnaiomero 
aneiapoAa KcOKAoro ms KaHanoB MHAMKaTopa 1 5 

MO)KHO BKHJOMMTb HeJIMHeClHblW OfieWieHT 

/orpaHUHHTenb/ m npn stom ycTaHOBHTb 
pasnnHHoe ycuxieHne b sneMeHTax 10 w 11. 
npeAnonaraeTCfl npn stom, mto ocm o6^eKrnBOB 
1 n 2 HanpasneHbi Ha yAaneHHbitf npeAMeT 
napannenbHO APyr Apyry. KorAa, b pe3ynbTaTe 
pa6oTbi KaHanoB b pa3JinHHbix peKMMax, Ha 
3KpaHe MHAMKaTopa 15 6yAyT nonyneHbi Asa 
M3o6pa>KeHMq OAHoro npeAMeTa. flepBoe 
M306paxeHne /nepBbifi nonyKaAp/ 
cooTBeTCTByeT awinnnTyAHo^ xapaKTepucTUKe 
ycunnTe/ifl, orpaHnneHHoPi cBepxy TaK, mto 
AMHaMUMecKuCi Anana30H cumanoB noriHocTbio 
yKnaAbiBaercfl b pa6oHMM ynacTOK 
MOAy/iflUnoHHo^ xapaKrepucTMKM KMHecKona II - 
c. 103/. BTopoe M3o6pa>KeHMe /BTopofi 
nonyKaAp/ coot bctct Bye t xapaiaepucTUKe 
ycunnTe/ifl, orpaHMHeHHOM CHM3y. (1oa6opom 
K03cfxfMi4neHTa ycuneHMfl OAHoro n Apyroro 
ycHJiHTe/ietf AOCTMraeTca npniwepHoe 
cooTBeTCTBue o6onx AHHaMnnecKMX Anana30HOB 
MOAyn«unoHHo^ xapaicrepucTUKe MHAMKaTopa. 
GneAOBaTenbHo, cMHTaw stm xapaicrepMCTHKH 
o6omx KaHanoB OAHHaKOBbiMM, mo>kho nonyHMTb 
Ha SKpaHe b K3>kaom M3o6pa>KeHMM OAMHaKOBO 
noBUiLieHHoe Hucno CTyneHetf npKOCTn. Mhwmh 
cnoBaMM, npn nepeAaMe OAHoro KaApa stmm 
AOCTuraeTcq 6nn3Koe k yABoeHMK) huctio 
BOcnponsBOAMMbix rpaAaL^tf hpkoctm no 
cpaBHeHMK) c oGbiMHbiM cnynaeM. OAHaKo, 
yHMTbiBaa ncKyccTBeHHoe pasAeneHne 
Anana30Ha cumanoB Ha ABe nacTM, npuxoAMTCfl 
npMHMMaTb AonoriHUTenbHbie Mepbi A^fl 

MapKMpOBKM AByX M306pa>KeHMM\ OC06eHHO 

KorAa penb ma©t 06 a6conioTHbix M3MepeHnax 
TewinepaTypbi nnn apKoc™, mto 6bino 
npo6neMofi m b H3BecTHOM cnynae. Ha o>Mr. 30 
MapKupoBKa, Hanpniwep, oGecneHMBaeTca 
pasAeneHneM 3KpaHa MHAMKaTopa Ha npaByio m 
nesyK) cTopOHbi. flpn xenaHnn nonynMTb 
eAHHoe M3o6pa^eHne, o6e nacTM mo>kho 
coBMecTHTb c noMombKD npucTaBKn M3 3epKan 
21, 22 m 25, ycTaHOBMB npM stom Ha nyTM 
OAHoro M3 noTOKOB qtiMribTp, HanpMMep KpacHbiPi 
nnn 3eneHbi^, b bhas HanoweHHOfi Ha nonoBUHy 
SKpaHa L^BeTHoCi nneHKM. Mnn BbinoriHMTb 
AMxponHHbiM oaho M3 3epKan. B ApyroM cxiynae 
mowho M3o6pa)KeHMe OAHoro H3 KaHanoB 
/ropHHi/ix npeAMeTOB/ CAenaTb Mepi^ajou^MM c 
noiwoLUbK) ycTaHOBKn MOAynflTopa c 
reHepaTopoM. HaKOHeij, npn ncnonb30saHMM 
qBeTHoro KMHecrana 18 curHanbi neBoro n 
npaBoro KaHanoB mo>kho HanpaBMTb Ha 

pa3HOL^B6THbl3 npO>KeKTOpbl. B03MOJKHO 

ncnojib30BaHne 3-x nyneBoro i^BeTHoro 
KMHecKona 18, ajibTepHaTMBHoro KMHecKony 15, 
ecriM peineHne saAann CBfl3aHO TonbKO c 
pacninpeHneM AHHawnnecKoro A^anaaoHa nnn c 

MCnOJ1b30BaHM6M MeTpOTIOrHHeCKHX A3HHNX B 

ycnoBHWX UBeTax. B ussecTHOM ory^ae /1 - c. 
208, 386-BKneMKa/ TaKne AaHHbie nonyMeHbi c 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



noMombio >km ako Kp m CTa/ifi m h ecKO ro Ancnnefl, no 
cpaBHeHnio c KOTopbiM paccMaTpuBaeMafl 
cucTeMa no3BonfleT cyi^ecTBeHHO pactunpnTb 
AnanasoH n3MepeHnv^ MsoTepMMMecKMX m/ih 
M303HepreTHHecKnx 30H Ha npeAMeTe. Ha q*)nr. 
30 noKa3aHa 2-x AnanasoHHan M3MepMTenbHaa 
cucTeMa, ho bo3mo>kho nocTpoeHne m 3-x 
Anana30HHon cncreMbi. 

Ecrin 3aAaMa cboahtca TonbKO k 
pacuJupeHMio AHHaMnnecKoro Anana30Ha, to 
cxeMa npneMHoro 6noKa MoweT 6biTb ynpotueHa 
TaK, KaK sto noKa3aHO Ha c{)nr. 31 . Ha q*)nr. 32 
noKasaHa MOAynaijuoHHafl xapaKTepucTMKa 
AByxKana/ibHoro HHAHKaTopa 15. EnaroAapa 
noAane Hanpn>KeHM« cMeiMeHMfl U 1 m U2, 
ycTaHaBfiMBaioTCfl pa6onne tohkm Ha ypoBHe 
cumana nepHoro /Yp. c. h/ b nepBOM m bo 
btopom KaHanax, OAHaKo b nocneAHeM 3TOMy 
cooTBeTCTByeT ypoBeHb cumajia 6enoro /Yp. c. 
67 nepBoro KaHana Snaroflapfl Bbi6opy 
cMemeHMfl U 2 M cooTBeTCTByioLnero 
perynnpoBaHUfl sneivieHTa 6. YcTaHOBKa ypoBHfi 
cumana 6enoro bo btopom KaHane MO>KeT 
npoM3BOAMTbcn perynnpOBKO^ 3/ieMeHTa 2. Hpn 
stux ycnoBn^x BHAeocnman Ha ocu t, 
cooTBeTCTByHDiuM^ AByM KaApaM, 6yAeT 
BOcnpoM3BeA6H Ha AByx nonoBMHax SKpaHa. flpn 
cBeAeHMM AByx M3o6pa>KeHMW b oaho, 

npOH3BOAHTCq MapKUpOBKa I^BeTOM MJ1M HHblM 
06pa30M, O HGM TOBOpVinOCb BblLlie. B Ka)KAblH M3 

KaApoB BBeAeH KOHTponbHbiM uMnynbc, no 
KOTopoMy ycTaHaBJiMBaeTcfl ypoBeHb 
orpaHHHeHMfl cumanoB. 

Z^nji unnfocTpaL^nn CKasaHHoro, npuBeAeM 
MacTHbiM npuMep. flonycTHM, mto npn 

BOCnpOH3B6AeHMM Ha 3KpaHe HHflUKaTOpa B 

oObNHbtx yc/iOBMJix, npn HanUHMM HeKOTOpOfi 
BHeniHeCi 3acBeTKM, BejinnnHa KOHTpacTa 
xapaKTepn3yeTc« mmcjiom L mw ,IL^ = 100/10 = 
10. TorAa, b stom cny^ae 11 - c. 26/, 
B03MO>KHoe Mucno rpaAai4nfi 6yAeT paBHo: 

m = 2,3/c.lgL max /L min = 2,3/0,05,1 = 46, 

tab a = /0.02-0.05/ = 0,05 

ripn AByxKaHa/ibHo^ cxeiwe k aToiviy Mucny 
rpaAa4M^ mo>kho AooaBKTb TaKoe )Ke mx hmctio, 
nonyneHHoe bo btodom KaHane MHAHKaTopa Ann 
Tex npeAMeTOB, apKOCTb /nnn TeMnepaTypa/ 
KOTopwx co3AaKDT cm man, npeBOcxoA^LMMM 
ypoBeHb orpaHMHeHMfl b nepBOM KaHane, m 
nonyHMTb b pe3ynbTaTe mi = 2 • 46 = 92 
rpaAai^MM «pkoctm. 

HaKOHet^, OCTaHOBMMCfl Ha TeXHMMeCKOM 

penieHMM, no3Bonfltoi^eM yBenMHMTb HMcno 
rpaflai^MM npKOCTM npM nonyneHMM 

LUMpOKOCfOpMaTHOrO M306pa>KeHMfl C nOMOli^bK) 

cxeMbi, noK33aHHOM Ha c{)Mr. 33. PaccMOTpMM 
pa6oTy cxeMbi. 

3epKana 1 m 2 HaKnoHeHu TaKMM o6pa30M, 
hto o6ecneHMBaioT nocTOHHHoe HanpaBneHMe 
OTpe3KOB ocm o6"beKTMBa 3 Ha coceAHMe ynacTKM 

npOCTpaHCTBa, OT KOTOpblX nOTOKM 

HanpasnnioTCfl k npMeMHMKaM 6 m 7 nepe3 
sneMeHTbi 1-3-4 . B cbokd OMepeAb CMmanbi c 
2-3-5 

BbixoAa npMeMHMKOB 6 m 7 cneAyioT no qen^M 

10- 21-23 . EnoK ynpaBneHMq 20 m 

11- 22-24 

nepei(nK)HaTenM 21 m 22 pearMpyKJT Ha 
OAHononapHbie, ujMpOKMe MMnynbCbi rpacJ)MKa 
32, b pe3ynbTaTe nero nepMOAMnecKM 
npoMcxoAMT cpa6aTbiBaHMe 3aTBopa b 
o6"beKTMBe 3 m <$iMKcauMfl CMmanoB CTpyiaypHoK 
noMexM b 6noKax 12 m 13, KOTopaa 
HanpasnfleTCfi b 6noKM 23 m 24, b KOTopwx 
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nponcxoAHT BbNMTaHne noMexn H3 cumanoB 
M3o6pa)KeHM« b MOMeHTbi, onpeflenneMbie 
ABynonwpHbiMM MMnynbcaMM. flanee cuma/ibi 
c^eflyraT k MHflMKaTopy 15 nepe3 sneMeHTbi 25, 
26 /oamh nonyKaAp/, npn nonottMTe/ibHbix 
MMny/ibcax, a ^epe3 sneMeHTbi 27, 28 /BTopofi 
noJiyiraAp/. npw OTpuqaienbHbJx MMny/ibcax n 
cooTBeTCTByioineM nonoweHUH KomaKTOB 
nepeKnionaTejifl 14. fln* o6nerMeHH« paooTU b 
pexwMe a6cojiiOTHbix M3MepeHnfi TeiunepaTypw 
/Ljenw CB«3M MHflnKaTopa c STanoHHbiM 
hctomhmkom 3flecb He noKa3aHbi/, nepeKntoMaioT 
TyM6nep 31 b oaho M3 KpaviHux nono>KeHntf, 
noAKruoHafl MHAHKaTop k BbixoAy oahoW nnn 
Apyrofi nape ycwiMTenefl, oTHero Ha 3KpaHe 

BOCnpOM3BOAHTCfl l/1306pa)K6HVie, 

cooTBeTCTByjomee Anana30Hy HH3Koro wrm 
BbicoKoro KOHTpacTa. Eu\e ojxah pewuwi pa6oTbi 
B03MO>KeH npn nepeBOAe nepeMbNeK b 
nonoweHue A-6 n B-r. B stom cnyHae KaAP 
coAep>KHT Asa Hano>KeHHbix Apyr Ha Apyra 

H306pa)KeHMfl CO OKaTbIM AHHaMMHeCKUM 

AnanasoHOM, comacHO MSBecTHoti cxeivie /15 - 
c. 175/, hto cnoco6cTByeT HeKOTopoMy 
pactunpeHMfo AHHaMnnecKoro Anana30Ha u 
OAHOSpeMeHHO - noBbiweHwo o6Hapy>KviTejibHoft 
cnoco6HOCTM cucTeMbi. Mto KacaeTca ei^e 
oahom bo3mo)khoctm cenapai^vi H3o6pa>KeHM^ 
npw ncno/ib30BaHnn LjBeTHoro KHHecKona, to 06 
otom penb wna Bbiiue. 

HaKOHeL^, eu\e oawh Maiepnan KacaeTca 
Bonpoca o Bbi6ope MacTOTw MOAyn«Unn noTOKa, 
nocKonbKy ao cmx nop peMb b ochobhom uj/ia o 

MOAy/lfllJHH C MaCTOTOVI K3Ap0B0ft pa3BepTKM, 

xo™ npeAycMaTpuBa/iacb TaioKe B03MO>KHOCTb 

MOAy/l«UMH M C HaCTOTOfi CTpOMHOfi pa3BepTKH, 

npw ycTaHOBKe nepeKJiJOHaTeneR 12 /cfH4r.14, 16/ 
b cooTBeTCTByKDii^ee nonoweHne. Bbioop 
KaApoBOM nacTOTbi F K = 1/T K , KaK Hauoonee 

HM3KOM, CBfl3aH, BO-nepBbJX, C B03MO>KHOCTbK) 

ncnojibsoBannfl npocToro MOAyflflTopa n, 
bo-btophx, c o6ecneHeHneM coBMemeHua ctpok 
npn Hano)KeHMM KaAPOB Apyr Ha APyra, TaK KaK 
b npoTMBHOM cnyHae bo3mo>kho noflBJieHne 

HCKa)KeHMM M306pa>KeHMfl M3-3a HaflMHMfl OUJM6KM 

npw BbiHUTaHnn curHanoB. Oah3ko k 
HeAocraTKaM TaKoro Bbi6opa othochtch 

B03MO)KHOCTb nOHBJieHHfl OWMOOK, CBfl3aHHblX C 

pa3HeceHneM BbNUTaewibix cumanoB Ha BpeMfl 
T K . OjeBMAHO, mto TaKyio oiuu6Ky mo>kho 
yMeHbLUHTb, coKpaTMB MHTepBan ao T c - 
nepnoAa ctpomhom pasBepTKM, ecnn MOAyTiflUHK) 

npOM3BOAHTb C HaCTOTOM CTpOMHOM p33BepTKH 

F c = 1/T C = 15-16 kI~lv OAHaKO c stmm 
cBflsaHa Heo6xoAMMocTb Mcnonb30BaHMfi 6onee 
cno>KHbix MOAy/i«TopoB, HanpuMep 
sjieKTpoonTMMecKMX /14 - c. 93/, h c 

B03HHKHOB9HHeM OLUM6kH, CBfl3aHHO£^ C 

HecoBnaAeHnevi ctpok, coAepxaiAnx 
3aAep>KaHHbi^ cuma/i b neBOM KaHa^e, KaK 3to 
cneAyeT us onucaHna cpur. 16, Ha KOTopotf 
no^o>KeHMe KOHTaiaoB nepeKnioMaTejie^ 2 n 5 
cooTBeTCTByeT 3aKpbiTOMy no/io>KeHMJO 
MOAyn^Topa 13 /$nr. 14/. TorAa curHanbi, 
cooTBeTCTByioiAne pa&OTe npaBoro KaHa^a, 
npot^Ayi" no i^enn: ot npneMHoro 6/ioKa rip no 
3/ieMeHTaM 3-11-17 . OAHOBpeiweHHO cumanbi 

1-6 

npeAbiAymefl ctpokh us 6noKa 7 npofiAyT Ha 
neBbif^ KaHan no aneMeHTawi 7 - 4 - 10 - 16. B 
cneAyfou^M^ momsht /MOAynniop oTKpbiT/ cywiMa 
cumanoB ot Asyx onTn^ecKnx KaHanoB, cneAyfl 
ot rip, npoiiAeT no sjieMeHTaM 
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- -8-4-10-16 
6 

1-9-11-17. 

B pe3y/ibTaTe onepaL|un BbNUTaHun b 
6noKax 8 n 9 k MHAHKaTopy 1 6 m 1 7 noABOAflTcs 
cumanbi npaBoro n neBoro KananoB. npn stom 
H3 cumanoB neBoro KaHana cfxDpMnpyeTCfl 
CTpoKa, pacno/iaraeMaa p«aom c npeAbJAyi^e^, 
a He HanaraeMaa Ha Hee no npn^uHe KaApoBoro 
OTK/iOHeHMfl nyqa b MHAMKaTope 16. 3to co3AaeT 
onin6Ky p KOTOpaw CHUKaeT paspeiuaioii^yio 
cnoco6HOCTb JieBoro KaHa/ia no oaho£H 
KoopAHHaTe, mto b A3hhom cnyMae, a TaioKe npn 
cf)opMnpoBaHnn cTepeon3o6pa>KeHHFi, He 
cymecTBeHHO. BeAb b AaHHOM cnyHae 
paspewaiomaH cnoco6HOCTb 6bina noBbioieHa 
3a cneT M3MeHeHM^ MacujTa6a M3o6pa>KeHHfl b 
onTunecKofl cucTeivie npneMHMKa, a b cny^ae 
CTepeon3o6pa>KeHMfl ero KanecTBO 
onpeAenweTCfl no nymueMy M3 AByx 
n3o6pa>KeHM^ II - c. 378/, o neM roBopunocb 
paHee. M3 cKa3aHHoro Bbiwe cneAyeT, hto 
o6omm ycnoBHAM MOAynsi^MM noTOKa npucyLAH 
KaK npenMymecTBa, TaK n HeAocTaTKn n Bonpoc 
Bbi6opa nacTOTbi MOAyn^i^MM peujaeTCfl b 
KOHKpeTHOM cnyHae mcxoa^ M3 npeA"bflBn«eMbix 

Tpe60BaHMfi H TeXHUMeCKHX B03MO>KHOCTe^. 

BiwecTe c Teiw, b o6omx cnyMawx oonbUJMM 
npenMyu4ecTBOM npeAno)KeHHoro TexHunecKoro 

petiieHMfl flBfmeTCfl B03M0>KH0CTb 

AMCTaHi^noHHof^ nepeAa^n, HanpuMep, no 
paAUOKaHany OAHOBpewieHHO AByx pa3JinMHbix 
M3o6pa>KeHM^ 6e3 pactunpeHUfl, a bo3mo>kho h 
npn cy>KeHHM nonocbi MacTOT, ncnoribsyfl 

MH450pMai4MOHHyK) H36blTOMHOCTb, 33101 JOMeHHytO 

b TeneBM3MOHHOM cumajie. 3to Mo>KeT AaTb 

CymeCTBeHHblfi TeXHtlKO-SKOHOMMMeCKMM . 

acfjcfDeKT, ynyniuMTb noMexo3aiAnmeHHocTb n 
noBbtcnTb MHcf)opMai^noHHbie nnn 

OHepreTMHecKne napaMeTpbi cucTeMbi. 

TeXHMKO-3KOHOMMHeCKa« 3C))C{)eKTMBH0CTb 

M3o6peTeHUH cboahtca k cneAyJoiMeMy: 

1. noBbiwaeTCfl BennMUHa CMrHAJl/ LiiYM, 

KaMGCTBO M KOHTpaCT M306pa5KeHHJ1. 

2. YBennHMBaeTcq MHcf)opMauMOHHafl 
eMKocrb, nnoiMaAb n 4>opMaT H3o6pa>KeHuq. 

3. Co3AaHa npuHqunnajibHafl ocHOBa Ana 
paspa6oTKM hobov^ cucTeMbi Bei^aTenbHoro 
Te/ieBMAeHMfl BbicoKoii neTKOCTn, KOTopayi 
o6ecneHHBaeT nonyneHne Ha SKpaHe 
TeneBusopa lUMpoKoq^pMaTHoro, /im6o 
CTepeoL^BeTHoro M3o6p£i>KeHMW, nn6o nepeAany 
oahoH KaiwepoM AByx pa3HOMaciuTa6Hbix 
M3o6pa>KeHMPi 6e3 pacujupeHMfl nonocbi 
nepeAaBaeMbix HacroT, oAHOBpeweHHo. 

4. Pa3pa6oTaHa npuHL^nnnaribHO HOBa« 
cucTeMa pa3BepTKM M3o6pa>KeHMfl nnn 6opTOBbix 
TennoBM3opoB (cnoco6 6eryL^MX KaAPOB). 

5. PacujupeHbi qbyHKMMOHanbHbie 

B03MO)KHOCTH TenflOBM30pOB. B HaCTHOCTM, 
nOKa3aHa B03MO)KHOCTb COBMeiAeHMR B oahom 

npn6ope 4>yHKun^ Tennosn3opa n AanbHOMepa 
npn OAHoapeMeHHOM noBbiujeHnn KOHTpacTa 
n3o6pa>KeHMfl. 

6. YnyHiueHbi xapaKrepucTHKM v\ pacwupeHbi 
bo3mo)khoctm 6ncneKTpanbHbix npnoopoB npn 
OAHOBpeMeHHOM mx ynpoiAeHMH. 

7. riOBblLUeHa S^CfceKTMBHOCTb nOCTpOMHOM M 

MpeccTpoHHof^ pasBepTOK b TennoBH3opax m 
Te^eBM3opax. 

8. Il0Ka3aHa B03M0KH0CTb C03AaHMfl 

BbicoKOMyBCTBHTeribHbix TennoBM3opoB 6es 
Heo6xoAMMOCTM ncnojib30BaHMfl KpnoreHHbix 

CMCTeM. 

MCTOHHMKM MHC^OpMaUUM 
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ycTpoficTBa HK-cucTeM. M.: "Pawo m cBH3b", 
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3. M.M. MnpoiUHMKOB. TeopeTunecKwe 
ocHOBbi onTMKO-aneiapoHHbix npnoopos. Jl. : 
MaujMHocTpoeHMe, 1983. 

4. ABTopcKoe CBMAeTejibCTBO N 1527609. 

5. Proceedings of the Seventh 
International Symposium on remote sensing of 
environment. The University of Michigan Ann 
Arbor Michigan, 1971, v.lll, p. 2253-2262. 

6. ABTopcKoe CBMfleTe/ibCTBO N 1793415. 

7. TeneBMAeHne, noA peA- n.B.LLlMaKOBa, M.: 
CBfl3b, 1979. 

8. fl>K. JlnoMA- CwcTeMbi TennoBMAeHnw. M.: 
Map, 1978. 

9. B. O. CaMOtfnoB. Eonbwofi 
TeneBM3MOHHbifi 3KpaH. roc3Hepron3AaT. M-Jl., 
1962. 

10. M. A. MapronnH n AP- OcHOBbi 
MHCfepaKpacHOM TexHMKM, BoeHM3AaT, M., 1957. 

11. r. Jl. UpcKnti. TexHUKa noKa3a 

KMHOC|)Mn bMOB . MCKVCCTBO, M., 1957, c. 239. 

12. OnTMMecKMM >KypHan, N 2, 1994, c.53-57. 

13. OnucaHne M3o6peTeHHfl k aBT. cbua. N 
1561061. 

14. Jl. M.<t>yKC-PaO~MHOBHM H 

OnTMKo-sneiapoHHbie npn6opbi. 
MaLUMHOCTpoeHne, 1979, c. 22-23. 

Oopiuyna n3o6peTeHM«: 

1. Cnocoo" nonyneHMfl M3o6pa>KeHMfl 
onTMKO-sneKTpOHHbix npn6opax, 
3aKHK)HaK)U4n^cfl b HanpaaneHMn noTOKa 
npeAMeia Ha npneMHMK ki3JiyHeHUfl b cocTaBe 
npnewiHoro 6noKa, o6pa30BaHMH Ha npneMHMKe 
n3JiyHeHM^ H3o6pa>KeHUfl npeAMeia, 
npeo6pa30BaHnn onTunecKnx cuma/ioB b 
sneicrpuMecKne, BbinonHeHua CTpoHHO-KaApoBofl 
pasBepTKn b npneMHOM h MHAMKaTopHOM 6noKax 
m b nonyneHHH b nocneAHeM AByx 

OAHOBpeMeHHO BOCnpOM3BOAHMblX M 

nepnoAnnecKM CMeHfleMbix KaflpoB, 
OTJlUMaiOUHMtfCfl TeM, MTO CMeHa KaApoB 

conpoBO)KAaercq noBTopeHneM npeAWAymwx 
KaApoB w apm$MeTHHecKotf ,o6"pa6oTKotf 
Be/iMMMHbi cumanoB. 

2. Cnoco6 no n.1, oTnma\ou\mcs\ TeM, mto 
noTOK ot npeAMeTa k npneMHUKy MOAynnpyJOT c 

HacroToK nOBTOpeHMH KaAPOB. 

3. Cnoco6 no n.1 nnn 2, OTnuHawu^nMcw TeM, 
mto Asa KaApa Bocnpon3BOAflT Ha SKpaHe 

P«AOM. 

4. Cnoco6 no nio6oMy M3 nn.1 - 3, 

OTJlHHaKDU4MMCfl TeM, MTO W3 AByX KaflpOB 

0opMnpyjOT oam h, oonbujero cpopiwaTa, npn 
stom cTpOHHyw pasBepTKy AenaiOT 

BepTMKaJlbHOM. 

5. Cnoco6 no OAHOMy m nn.1 - 4, 

OTTlHHaK3U4M^C« TeM, MTO VCTaHaBTIHBaKJT 
pa3JlHMHbie pe>KWIMbl 0>DpMMpOBaHMfl abvx 

Bocnpon3BOAHMbix Ha 3KpaHe KaApoB. 

6. Cnoco6 no OAHOMy H3 nn.1 - 5, 
OTnuMaiomnWcyi TeM, mto ycTaHaannBaK)T 
pa3/iMMHbie pe>KMMbi pa3BepTKn npn nonyneHHw 
AByx KaApoB. 

7. Cnoco6 no OAHOMy M3 nn.1 - 6, 
OTJiHHaioiunficfl TeM . ^to ycTaHaannBajoT 
pa3JiMMHbie ypoBHH aneiapuMecKHX nu6o 
onTHMecKMX cumanoB npn cfcopMkipoBaHMH AByx 
KaApoB. 

8. Cnoco6 no nio6oMy H3 nn.1 - 7, 
OT/iwHaiomM&c* TeM, MTO M3 AByx KaApoB 
cfcopMupyioT oahh, onTMMecKM coBMema* KaAPbl 
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Apyr c ApyroM. 

9. CnocoG no nioooMy M3 nn.1 - 4, 

OTJlUMaKHUHMCfl TeM, MTO CMHXpOHHO CO CMeHOtf 
KaAPOB M3MeH«K)T CneKTpa/lbHbltf COCTaB 

HanpaBrifleMoro Ha npneMHviK noTOKa. 

10. Cnocoo" no OAHOMy M3 nn.1 - 9, 

OTflHHaK)lHMfiCfl TeM, MTO CHHXpOHHO C MaCTOTOM 

CMeHbi KaAPOB npon3BOA«T o6nyHeHne 
npeAMeTa ot ucTOHHHica, onTHMecKnC^ cneiap 
KOToporo npeABapnTenbHo npuBOA^t a 
cooTBeTCTBMe co cnexTpa/ibHofi 

xapaKTepucTMKOM npneMHuxa M3nyHeHM«. 

11. Cnoco6 no OAHOMy M3 nn.1 - 10, 
OTnuHatomuficfl TeM, mto npn6op nepeMeiAaioT, 
ho M3o6paxeHne npocTpaHCTBa Ha npneMHUKe 
L^HKnuMecKH AenaiOT HenoABWKHbiM, npn stom 
MacTOTy CMeHbi uhkjiob ycTaHaBnuBawT b 
saBMCMMOCTn ot napaMeTpoB OnTMKM M 
ABM>KeHMfl npn6opa. 

12. Cnoco6 no OAHOMy m nn.1 - 11, 
OTnMMawmM^cfl TeM, mto pasBepTKy 
M3o6pa>KeHMfl Ha npneMHMKe no oahoH 
KoopAMHaTe npon3BOAflT b AByx HanpaBneHMflx. 

13. Cnoco6 no OAHOMy M3 nn.1 - 12, 
OTJIWHaiOlUHfiCfl TeM, mto CMeHy KaApoB 
conpoBO>KAaK)T cMeHoW m nocrieAOBaTenbHbiM 
CMeu^eHneM norm KaApa b nnocKOCTM 

M306pa)KeHMfl. 

14. Cnoco6 no n.10, OTnnHaK)Lu,MMCJi TeM, hto 
npOM3BOA«T o6nyMeHne npeAMeTa MMnynbcaMU 

OT Jia3epa C MaCTOTOC^, CHHXpOHH3MpOBaHHOfl co 
CTpOMHOM pa3BepTKOtl, npH 3TOM Ha CTpOKe 
3aMeM3K)T paCCTO«HMe M6>KAy WpKOCTHblMH 
OTMeTKaMM, 06pa30BaHHblMM OTpa^eHHblM OT 

npeAMeTa m h eoT pa>Ke h h bi m MMnyribcaMn, 

paCCTOflHMe Me>KAy KOTOpblMH 

nponopL^MOHaribHO Aa^bHOCTM ao npeAMeTa, 
KOTopyio onpeAen«K)T nojib3yacb 
cooTBeTCTByraiMevi lUKanoM. 

15. YcTpoKcTBO Ana peannsaqnM cnoco6a 
nojiyneHMfl M3o6pa>KeHMfl b onTMKO-aneKTpOHHbix 
npn6opax, coAep^ai^ee npneMHbiK 6jiok c 
cf)OKycnpyK)U4eM m pasBepTbtBaKDii^eM 

CMCTeMaMM, C M033HMHblM npneMHUKOM 

nanyMeHMfl, BbixoAOM cBfl3aHHbiM Mepe3 
ycM/iHTenb oneicrpoHHoro 6/iOKa co bxoaom 
MHAHKaTOpHoro 6noKa, MMeioLnero ABe 
pa3BepTbiBafou^Me cucieMbi, BKnioMatomne b 
ce6fl cpeACTBa ctpomhom m KaApoBotf 
pa3BepTKn, OTnnMaiou4eecfl TeM, mto CHaoweHO 
6jiokom naM^Tn, CBfl3aHHbiM c npkieMHbiM 
6noKOM t a TaioKe nepes nepeiuiKDMaTenb, 
ynpaanfleMbiC^ ot CMHxporeHepaTopa - c 

MHAMKaTOpHbIM 6TIOKOM. 

16. YcTpo^CTBO no n.1 5, OTrmnaiomeecfl 
TeM, mto b npneMHOM 6noKe ycTaHoaneH 
MOAynnTop noTOKa, cBfl3aHHbi^ c 
cnHxporeHepaTopoM. 

17. YcTpoficTBO no n.1 6, oTnuMaHDmeecp 
TeM, mto npneMHbiM 6jiok CHa6>KeH Ha6opoM 
CBeTocfunbTpoB, ycTaHOBneHHbix c 

B03MO)KHOCrbK5 BpaiAeHMfl BOKpyr OCM. 

18. YcTpovicTBO no n.1 6, OTnuHaiomeecfl 

TeM, MTO MOAy/lflTOp BbinOJIHeH 3epKaj1bHblM c 
AUXpOMMHblM noKpbiTneM. 

19. YcTpoficTBO no n.1 7, oTnuMatou^eecfl 
TeM, mto cBeTocfwnbTpbi BbinoriHeHbi Ha rpaHax 
N-rpaHHoro 3epKana. 

20. YcTpoC^CTBO no riK)6oMy H3 nn.1 5, 17, 
18, oTjii/Naiomeecfl TeM, mto CHa6>KeHO 

MexaHM3MOM npepblBMCTOrO ABM)KeHHfl, 

BbinoriHeHHbiM, HanpMMep, b BMAe MaribTn^cKO^ 
cucTeMbi c Typenbio, coAep>Kau4e« Haoop 

OnTMMeCKMX 3/ieMeHTOB. 

21. YcTpoficTBO no n.20, OT/iUMaiOLAeecfl 
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TeM, hto cHa6>KeHO Ha6opoM nnocKnx sepxan, 
ycTaHOBJieHHbix noA pa3HbiMn yrnaivin k ocm 
Bpau^eHMfl. 

22. YcTpo^CTBo no n. 15, OTfiMHaiomeecfl 
TeM, hto 6noK naMATu cBA3aH co cpeACTBOM Ana 
cno)KeHMR utim BbNUTaHUfl cuma/ioB. 

23. YcTpotiCTBo no JiioooMy ua nn.15 - 22, 
OTJiMnaiomeecfl TeM, hto b npneMHOM 6noKe no 

06e CTOpOHbl 06"beKTMBa, HaKJlOHHO K 

onTMHecxofi ocm, pacnonoweHbi nepBoe m 
BTopoe nnocKne 3epKana c OTBepcTMAMM Ha 
nepeceneHnn c ocb»o, a 3a BTopbiM nnocKUM 
3epKanoM pacnonoweH BTopofi 06-beicrMB. 

24. YcTpo^CTBO no n.23, oniMHajomeecfl 
TeM, hto MOAy/iflTop pacnojioxeH b6jim3M 
OTBepCTHA b nnocKOM 3epKane. 

25. YcTpoMCTBO no n.24, OTJiMHarotneecfl 
TeM, mto MOAy/iHTop BbtnojiHeH b BMAe pacTpa 
KoribL^eBO^ cfeopMbi c npo3panHOfi cepeAHHoft, 
npn 3tom paAna/ibHbi^ pa3Mep pacTpa CBH3aH c 
pa3MepoM M3o6pa>KeHHfl, co3AasaeMoro 

06"be«TMBOM. 

26. ycTpotfcTBO no n.24, OTriMMaioi^eecfl 
TeM, hto MOAynflTop BbinonHeH 

)KMAKOKpMCTannHHeCKMM, COBMeLHeHHblM c 

KpuBonnHeC^HbiM sepKanoM, sjieiapMHecKM 
npoBOAflinafl noBepxHOCTb KOToporo CBfl3aHa c 
reHepaTopoM nepeMeHHoro HanpmKeHMfl. 

27. ycTpof^CTBO no n»o6oMy M3 nn.23 - 26, 
OTjiH^aiomeecfl TeM, mto btopom" ooteKTMB 

BbinOTlHeH C B03MO)KHOCTblO H3MeHeHMH 

cpoKycHoro paccTOHHMR 

28. ycTpoiHcTBO no n. 15, OTJiMHaioLneecfl 

TeM, HTO M03aWHHblM npMeMHMK COAep>KMT 

jiMHetficy HyBCTBMTe/ibHbix aneMeHTOB, a 
cpeACTBo Ann KaApoaofl pasBepTKM coAepwMT 
ycTaHoaneHHoe Ha ocm BpaujeHMfl N-rpaHHoe 

3epK8LnO, CMHXpOHM3MDOBaHHOe C MOAyTlflTOpOM 

m co cpeACTBOM ctpomhom passepTKu, 
coAep)Kau;MM sneicrpoHHbiM" KOMMyTaTop, 

CMHXpOHM3MpOB3HHbl^ C TeHepaTOpaMM 

pa3BepTOK MHAMKaTopHoro 6noKa. 

29. ycTpoMCTBO no n.28, oTJiMHaiOLneecfl 
TeM, hto ocb N-rpaHHoro 3epxajia HanpaBJieHa 
noA ymoM k napanneribHbiM ocam AByx 

06"be«TMBOB. 

30. ycTpoMCTBO no n. 28, OTjiMHaromeecfl 
T6M, HTO CHaoweHo ccpepMHecKMM 3epKa/iOM, 
UeHTp KOToporo pacnono>KeH b6/im3m ocm 
BpaiAeHMfl N-rpaHHoro 3epKana, KOTopoe 
ycTaHoaneHo Me>KAy ccfiepMHecKMM 3epKanoM m 

AByMfl 06"beKTMB3MM , npM 3TOM Me>KAy 

cctiepMHecKMM m N-rpaHHbiM 3epKanaMM 
pacnonoweHa Henpo3paHHaa cc^epMHecKaa 
noBepxHOCTb c AByM* i^eneBbiMM 
AMa$parMaMM. 

31. ycTpoMCTBO no n.30, OTJiMMatomeecH 
TeM, hto Henpo3paHHafl c0epMHecKafl 
noBepxHOCTb CBA3aHa c TepMOCTa6n/iM3aTopOM. 

32. ycTpotfcTBO no n.28, OTJiMHarcmeecfl 
TeM, hto ocb spameHMH N-rpaHHoro 3epKana 
HanpaBJieHa nepe3 o6"beicTMB m ero cf>oKyc, npn 
3tom 3epKanbHan noBepxHOCTb rpaHU o6pameHa 
b cTopoHy ocm BpameHMfl, C KOTODOM COBMeii^eH 

npMBMHMK M3nyH6HHfl. 

33. ycTpoMCTBO no n.32, oniMHatomeecfl 
TeM, hto c ocbto BpameHMH COBMeU^eH BTopofl 
npMeMHMK M3nyneHMfl. 

34. ycTpoMCTBO no n.15, OTjiMHaraineecfl 
TeM, hto npMeMHbifi 6noK CHacweH cpeACTBOM 
Ana AMCKpeTHoro, i^MKnMnecKoro OTKnoneHMn 
ocm otrbeKTMBa. 

35. ycTpoMCTBO no n.34, OTJiMHafomeecfl 
TeM, hto cpeACTBo Ana AMCKpeTHoro, 

L^MKnMHeCKOrO OTKnOHeHMfl OCM 06"beKTMBa 
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Bbino/iHeHo b BMAe pacnonoweHHoro Ha ocm 
BpameHMH nnocKoro 3epKana, npMBOA KOToporo 
CBfl3aH c cMHxporeHepaTopoM, npM stom 
o6"beKTMB coAep)KMT BomyToe m rinocKoe c 
OTBepcTMeM 3epKano, b conpjweHMM c kotopwm 
HaxoAHTcn cfcoKyc BomyToro 3epKana m 

npneMHMK M3JiyM©HMR. 

36. ycTpoMCTBO no n.35, OTJiMHajOLAeecn 

TeM, HTO CHa6)KeHO MCTOHHMKOM M3nyHeHMfl, 

HanpaaneHHbiM nepes OTBepcTMe b nnocKOM 
3epKane m cBA3aHHbiM c CMHxporeHepaTopoM. 

37. ycTpoMCTBO no n.15 mjim 36, 
oTnMHaK)ii^eec« TeM, hto OKpaH MHAMKaTopa 
CHa6)KeH LUKano^ ajir onpeAeneHM« paccToyiHM^ 
AO M3o6pa>KaeMbix npeAMeTOB, cnocoGHOM 
coBMeu^aTbCfl c M3o6pa>KeHMeM npeAMeTa Ha 
sxpaHe. 

38. ycTpoMCTBO no n»o6oMy M3 nn.15, 35 - 
37, OTJiMHajOLi^eecfl TeM, hto npMeMHMK 
MsnyneHMfl BbinonneH b BMAe nepeAaiomeM" 

Tpy6KM, COeAMHeHHOl^ C J1MH30^, Ha KOTopotf 
pacnono)KeHa MMiueHb. 

39. ycTpofiCTBO no n.28 mjim 34, 
OT/iMHaioiAeecfl TeM, hto 3epKa/ibHbie rpaHM 
o6pameHbi noA pa3HbiMM yrnaMM k ocm 
BpameHMH, Ha KOTopoW b <£oKyce o6"beKTMBa 
pacnonoxeH npneMHMK M3nyMeHM«. 

40. ycTpoMCTBO no n. 28 mjim 34, 
OTjiMnaioaieecfl TeM, hto cpeACTBo ppn 

AMCKpeTHOrO, L\M KJlMHeCKOfO OTKJIOHeHMfl OCM 

o6"beKTHBa BbinojiHeHO b BMAe njiocKoro 
sepKa/ia, pacnono>KeHHoro Ha ocm BpameHMH, 
HanpaaneHHOM nepneHAMKynnpHO k ocm 
BpameHMH N-rpaHHoro 3epKana, npM stom 
npMBOA njiocKoro 3epKana CBfl3aH c 
CMHxporeHepaTopoM . 

41. ycTpoMCTBO no n. 40, OTJiMHaiOLi^eecfl 
TeM, mto CHa6a<eHO cpeACTBOM AJifl pacuMpeHUfl 
yrna o63opa, KOTopoe coAep>KMT onTMHecKM^ 
aneMeHT, pacnono>KeHHbi^ Ha nepeceneHMM ocm 
BpameHMH N-rpaHHoro 3epKana, coBnaAaioLAe^ 
c ocbio noBopoTa 3Toro sjieMeHTa, c ocbio 

06"beKTMBa, MexaHMHeCKM CBfl33HHOrO c 
npMeMHMKOM M3JiyHeHM«. 

42. ycTpoMCTBO no n.41, OTJiMHaHDineecfl 

TeM, HTO OnTMHeCKM^ sneMem* BbinOJIHeH B BMAe 

nnocKoro 3epxana. 

43. ycTpoMCTBO no n.41, OTJiMHaioineecfl 
TeM, hto onTMHecKMi^ sneMeHT BbinoriHeH b BMAe 
oKynnpHOM nacTM TenecKonnMecKOM cucrervibi. 

44. ycTpoMCTBO no jiK)6oMy M3 nn.15 - 43, 
OTjiMHaioiAeecfl TeM, hto ycTaHoaneHo Ha 
jieTaTeribHOM annapaTe, npM stom nepeA 
npMeMHMKOM ycTaHOBJieHO njiocKoe 3epKaxio, 
CB«3aHHoe c npMBOAOM An« Bpau^eHMfl, 
ynpaBDPeMbiM ot AaTHMKa MMnyjibcoB, 
nponopqMOHajibHbix seJiMHMHe V/H, rAe V m H - 
cooTBeTCTBeHHO CKopocTb m BbicoTa noneTa 
neTaTeribHoro annapaTa. 

45. ycTpoMCTBO no nio6oMy M3 nn. 34 - 38, 
44, OTJiMHaioLneecfl TeM, hto nnocKoe 3epxano 

yCTaHOBJieHO C B03MO)KHOCTbK) BpaujeHMfl 

BOKpyr BTopofl ocm, HanpaBJieHHO^ 
nepneHAMKyjiflpHO k nepBOM ocm BpameHMA. 

46. ycTpoficTBO no JiK)6oMy M3 nn. 28, 29, 
44, OTJiMHaKHneecfl TeM, hto CHa6>KeH0 AByMH 
nnocKMMM pasHonaKjioHHbiMM 3epKanaMM, 

yCTaHOBTieHHblMM C B03MO>KHOCTbK) nOBOpOTa 

BOKpyr ocm c noMOi^bK) npMBOAa, cB^saHHoro c 
A3THMKOM ynpaBJinioii^MX MMnyJlbCOB, 

38BMCJ11AMX OT BeJIMHMHbl V/H. 

47. ycTpotfcTBO no nio6oMy M3 nn.15 - 46, 
ouiMMaioineecfl tbm, hto pa3BepTbiBaioinMe 
sjieicrpoHHO-JiyHeBbie CMCTeMbi ycTaHOBJieHbi 
naparuienbHO Apyr Apyry BHyTpM 6ajinoHa c 
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06LHUM OKpaHOM. 

48. YcTpotiCTBO no n.47, oTJiHHaiomeecfl 
TeM, mto HaicnoHHo k SKpaHy m napa/ineribHo 
Apyr Apyry pacnonoweHbi 3epKano m 
CBeTOAexiHTe/ibHoe 3epKano. 

49. ycTpo^cTBO no n.47, OTnunaiou^eecfl 

TeM, MTO HaKnOHHO K 3Kp3Hy yCTaHOBJieHbl Tpn 

rmocKnx 3epKaxia, M3 KOTopbix nepBoe m BTopoe 
pacnono>KeHbi noA ymoM Apyr k Apyry h 
o6paiA8Hbi k TpeTbeiviy 3epKany. 

50. ycTpo^CTBO no n.15 nnn 16, 
OT/iMMaioi^eecfl TeM, mto CHa6>KeHO cpbactbom 
Ana M3MeHeHHfl paspeoiatoi^eM cnoco^HOCTM 
npneMHoro 6noKa. 

51. YcTpoC^CTBO no nK)6oMy H3 nn.15 - 50, 
oniHMaioLneecfl TeM, mto cpeACTBO pa3BepTKM 
M3o6pa>KeHMfl b cocTaBe MHAUKaTopHoro onoKa 
coAepKMT cucTeMy BepTWKanbHoro oTKnoHeHun 
AByx nynefi, cBfl3aHHyio c reHepaTopoM 

CTpOMHblX HMny/lbCOB, M CMCTeMy 

rOpM30HTa/lbHOrO OTK/lOHGHMfl nyMefi, CBfl3aHHyK5 

c reHepaTopoM xaApOBbix MMnyribcoB. 

52. Cnocoo" nonyneHMfl M300pa>KeHHM b 
CKaHnpyioii^nx onTWKO-aneKTpoHHbix npnGopax, 
saKmoMaiomwficfl b orpoHHotf pa3BepTKe n b 
nocneAOBaTenbHoR CMeHe nonefi KaApoB Ha 

3KpaHe MHAMKaTOpa, OTJlHHaiOlUMflCfl TeM, MTO 

cfjopMaT KaApoB M3MeHfliOT 3a cMeT yBeriMMeHUfl 
HMcna crpoK no ropM30HTann. 

53. CKaHMpyjomafl cuoreMa, coAepwamaa 
ycTaHoaneHHoe Ha ocm BpameHwa N-rpaHHoe 
sepKano h ccfcepHMecKoe 3epxa.no c LjeHTpOM, 
pacnono>KeHHbiM b6jim3m stom och, a Taxwe 
nepBbiM o6"beicrnB h npneMHMK M3riyHeHMfl, 
OTnunaiomaflCfl TeM, mto paaom c nepBbiM 
ycTaHoaneH BTopow ofoeKTMB, npn stom Me>KAy 
ocfepuMecKUM u N-rpaHHbiM 3epKanaMM 
pacnonoweHa Henpo3paHHafl ccfrepHHecKaa 
noBepxHocTb c asyM* u^eneBbiMM 
AHacfcparMaMn. 

54. CucTeMa no n.53, OTnumafOLijaflCfl TeM, 
mto Henp03paMHayi ccfcepuMecKaa noBepxHocTb 
CBA3aHa c TepMocra6nnM3aTopoM. 
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55. CucTeMa no n.53 wnn 54, OTnHMaioinaflCH 
TeM, mto rpaHn N-rpaHHoro 3epKana HaKnoHeHbi 
k och BpameHHH noA yrnaMM < P1 n (p 2 , KOTopbie 
CBfl3aHbJ c yrnoBbiM pasMepoM 
KaApa a paBeHCTBOM <pi-cp2 = npw stom 
napa/inenbHo AByM meneBbiM Ana<ftparMaM b 
HenpospaMHOM cqbepMnecKofi noBepxHoc™ 
BbinonHeHbt eu^e p,se AnaqbparMbi. 

56. CucTeMa no n.53, oniMHaKDinaflCfi TeM, 
MTO CHa6>KeHa BTOpbIM npneMHUKOM M3nyMeHM«, 
pacnono>KeHHbiM phaom c nepBbiM. 

57. OnTMMecKafl CucTeMa, coAepwamaa 
nnH3y n npneMHMK M3nyMeHMfl, nyBCTBHTenbHbifl 
aneMeHT KOToporo BbinonHeH b KOHTaKTe c 
nnH3ofi, oTnnMaioma«cfl TeM, mto b KOHTaicre c 
nnHsoPi BbinoriHeHa M03aut<a MyBCTBHTenbHbix 
aneMeHTOB, KOTopbie conpaweHbi c 
pa3BepTbiBaioLi4HM ycrpOMCTBOM. 

58. CucTeMa no n.57, omuMaioLnaflCfl TeM, 
hto nnH3a coeAMHeHa c nepeAaiomeii Tpy6KOM. 

59. CucTeMa no n.57, ouinHaK>LnaflCfl TeM, 
mto M03aw<a MyBCTBMTenbHbix aneMeHTOB 
BbinonHeHa b BMAe N nnHeeK, MMeiou^nx N 
cumanbHbix BbixoAOB, npu stom BTopbie 
ctopohu MyBCTBHTenbHbix aneMeHTOB 
BbinonHeHbi b KOHTaiae co BTopo« nuH3ofi, 
pa3BepHyTOM OTHOCHTenbHO nepBO« Ha 180°, a 
och nnH3 coBMeu^eHbi Apyr c ApyroM m c ocamm 
AByx o6-beKTHBOB, pacnono>KeHHbix co CTopoHbi 

Ka>KAOM M3 nMH3. 

60. CucTeMa no n.59, OTJiMMa»OL4aflCfl TeM, 

mto MexcAy nHH3aMM M o6"beKTHBaMM 

pacnono>KeHbi nnocKne 3epKana, npn otom co 
ctopohw oaho^ M3 nnH3 Mucno nnocKMX 3epKan 
Ha oaho 6onbUJe, MeM co CTopoHbi ApyroM 

nHH3bl. 

61. CucTeMa no n.57, OTnymaiOLnaflCH TeM, 
mto Ha BTopovi noBepxHOCTM nviH3bi BbinonHeHO 
3epKanbHoe noKpbiTne. 

62. CucTeMa no n.61, OTnuHawiAaflCfl TeM, 
mto n Ha nepsot^ nosepxHoc™ nnH3bi 
BbinonHeHO 3epKanbHoe noKpbiTMe. 
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